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GLUCAGON ANTAGONISTS/INVERSE AGONISTS 
FIELD OF THE INVENTION 

The present invention relates to agents that act to antagonize the action of the glucagon pep- 
tide hormone. More particularly, it relates to glucagon antagonists or inverse agonists. 

BACKGROUND OF THE INVENTION 

Glucagon is a key hormonal agent that, in co-operation with insulin, mediates homeostatic regu- 
lation of the amount of glucose in the blood. Glucagon primarily acts by stimulating certain cells 
(mostly liver cells) to release glucose when blood glucose levels fall. The action of glucagon is 
opposite to that of insulin, which stimulates cells to take up and store glucose whenever blood 
glucose levels rise. Both glucagon and insulin are peptide hormones. 

Glucagon is produced in the alpha islet cells of the pancreas and insulin in the beta islet cells. 
Diabetes mellitus is a common disorder of glucose metabolism. The disease is characterized by 
hyperglycemia and may be classified as Type 1 diabetes, the insulin-dependent form, or Type 2 
diabetes, which is non-insulin-dependent in character. Subjects with Type 1 diabetes are hyper- 
glycemic and hypoinsulinemic, and the conventional treatment for this form of the disease is to 
provide insulin. However, in some patients with Type 1 or Type 2 diabetes, absolute or relative 
elevated glucagon levels have been shown to contribute to the hyperglycemic state. Both in 
healthy control animals as well as in animal models of Type 1 and Type 2 diabetes, removal of 
circulating glucagon with selective and specific antibodies has resulted in reduction of the gly- 
ceric level (Brand et al., Diabetologia 37, 985 (1994); Diabetes 43, [suppl 1], 172A (1994); Am. 
J. Physiol. 269, E469-E477 (1995); Diabetes 44 [suppl 1], 134A (1995); Diabetes 45, 1076 
(1996)). These studies suggest that glucagon suppression, or an action that antagonizes gluca- 
gon could be a useful adjunct to conventional antihyperglycemia treatment of diabetes. The ac- 
tion of glucagon can be suppressed by providing an antagonist or an inverse agonist, ie sub- 
stances that inhibit or prevent glucagon induced responses. The antagonist can be peptidic or 
non-peptidic in nature. Native glucagon is a 29 amino acid peptide having the sequence: 

His-Ser-Glu-Gly-Thr-Phe-Thr-Ser-Asp-Tyr-Ser-Lys-Tyr-Leu-Asp-Ser-Arg-Arg-Ala-Gln-Asp- 
Phe-Val-Gln-Trp-Leu-Met-Asn-Thr-NH 2 . 

Glucagon exerts its action by binding to and activating its receptor, which is part of the Glu- 
cagon-Secretin branch of the 7-transmembrane G-protein coupled receptor family (Jelinek et 
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al. f Science 259, 1614, (1993)). The receptor functions by an activation of the adenylyl cy- 
clase second messenger system and the result is an increase in cAMP levels. 

Several publications disclose peptides that are stated to act as glucagon antagonists. Proba- 
5 bly, the most thoroughly characterized antagonist is DesHis^Gh/j-glucagon amide (Unson et 
al., Peptides 10, 1171 (1989); Post et al., Proc. Natl. Acad. Sci. USA 90, 1662 (1993)). Other 
antagonists are eg DesHis 1 ,Phe 6 [Glu 9 ]-glucagon amide (Azizh et al., Bioorganic & Medicinal 
Chem. Lett. 16, 1849 (1995)) or NLeu 9 ,Ala 11 ' 16 -glucagon amide (Unson et al., J. Biol. Chem. 
269(17), 12548(1994)). 

10 

Peptide antagonists of peptide hormones are often quite potent; however, they are generally 
known not to be orally available because of degradation by physiological enzymes, and poor 
distribution in vivo. Therefore, orally available non-peptide antagonists of the peptide hormones 
are preferred. Among the non-peptide glucagon antagonists, a quinoxaline derivative, (2-styryl- 

1 5 3-[3-(dimethy!amino)propylmethylamino]-6,7-dichloroquinoxaline was found to displace gluca- 
gon from the rat liver receptor (Collins, J.L et al., Bioorganic and Medicinal Chemistry Letters 
2(9):915-918 (1992)). West, R.R. et al., WO 94/14426 (1994) discloses use of skyrin, a natural 
product comprising a pair of linked 9,10-anthracenedione groups, and its synthetic analogues, 
as glucagon antagonists. Anderson, P.L., US patent No. 4,359,474 discloses the glucagon an- 

20 tagonistic properties of 1 -phenyl pyrazole derivatives. Barcza, S., U.S. Patent No. 4,374,130, 
discloses substituted disilacyclohexanes as glucagon antagonists. WO 98/04528 (Bayer Corpo- 
ration) discloses substituted pyridines and biphenyls as glucagon antagonists. WO 97/16442 
and US patent No 5,776,954 (Merck & Co., Inc.) disclose substituted pyridyl pyrroles as gluca- 
gon antagonists and WO 98/21957, WO 98/22108, WO 98/22109 and US 5,880,139 (Merck & 

25 Co., Inc.) disclose 2,4-diaryl-5-pyridylimidazoles as glucagon antagonists. Furthermore, WO 
97/1 6442, US patent Nos 5,837,71 9 and 5,776,954 (Merck & Co., Inc.) discloses 2,5-substituted 
aryl pyrroles as glucagon antagonists. WO 98/24780, WO 98/24782, WO 99/24404 and WO 
99/32448 (Amgen Inc.) disclose substituted pyrimidinone and pyridone compounds and substi- 
tuted pyrimidine compounds, respectively, which are stated to posses glucagon antagonistic 

30 activity. Madsen et al (J. Med. Chem. 1998 (41) 5151-7) discloses a series of 2-(benzimidazol- 
2-ylthio)-1-(3,4-dihydroxyphenyl)-1-ethanones as competitive human glucagon receptor antago- 
nists. WO 99/01423 (Novo Nordisk A/S) discloses a series of acylhydrazones as glucagon an- 
tagonists/inverse agonists. 



35 



These known glucagon antagonists differ structurally from the present compounds. 
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DEFINITIONS 

The following is a detailed definition of the terms used to describe the compounds of the inven- 
5 tion: 

"Halogen" designates an atom selected from the group consisting of F, CI, Br or I. 

The term "C^-alky!" in the present context designates a branched or straight hydrocarbon 
10 group having from 1 to 6 carbon atoms. Representative examples include, but are not limited 
to, methyl, ethyl, n-propyl, isopropyl, butyl, isobutyl, sec-butyl, terf-butyl, n-pentyl, isopentyl, 
neopentyl, tert-pentyl, n-hexyl, isohexyl and the like. 

The term u C2-6-alkenyl" as used herein represents a branched or straight hydrocarbon group 
15 having from 2 to 6 carbon atoms and at least one double bond. Examples of such groups in- 
clude, but are not limited to, vinyl, 1-propenyl, 2-propenyl, iso-propenyl, 1,3-butadienyl, 
1-butenyl, 2-butenyl, 3-butenyl, 2-methyl-1-propenyl, 1-pentenyl, 2-pentenyl, 3-pentenyl, 
4-pentenyl, 3-methyl-2-butenyl, 1-hexenyl, 2-hexenyl, 3-hexenyl, 2,4-hexadienyl, 5-hexenyl 
and the like. 

20 

The term "C 2 ^alkynyl" as used herein represents a branched or straight hydrocarbon group 
having from 2 to 6 carbon atoms and at least one triple bond. Examples of such groups in- 
clude, but are not limited to, ethynyl, 1-propynyl, 2-propynyl, 1-butynyl, 2-butynyl, 
3-butynyl, 1-pentynyl, 2-pentynyl, 3-pentynyl, 4-pentynyl, 1-hexynyl, 2-hexynyl, 3-hexynyl, 
25 5-hexynyl, 2,4-hexadiynyl and the like. 

The term "C^-alkoxy" as used herein, alone or in combination, refers to the radical 
-OC^-alky! where C^-alkyl is as defined above. Representative examples are methoxy, 
ethoxy, n-propoxy, isopropoxy, butoxy, sec-butoxy, terf-butoxy, pentoxy, isopentoxy, hexoxy, 
30 isohexoxy and the like. 

The term "C^-alkanoyl" as used herein denotes a group -C(0)H or -CfOJ-C^-alkyl. 
Representative examples are formyl, acetyl, propionyl, butyryl, valeryl, hexanoyl and the like. 
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The term "C^-cycloalkyl" as used herein represents a carbocyclic group having from 3 to 8 
carbon atoms. Representative examples are cyclopropyl, cyclobutyl, cydopentyl, cyclohexyl, 
cycloheptyl, cyclooctyl and the like. 

5 The term "C 3 ^-cycloalkenyl° as used herein represents a carbocyclic group having from 3 to 8 
carbon atoms containing a least one double bond. Representative examples are 1- 
cyclopentenyl, 2-cycIopentenyl, 3-cyclopentenyl, 1-cyclohexenyl, 2-cyclohexenyl f 3- 
cyclohexenyl, 2-cycloheptenyl, 3-cycloheptenyl, 2-cyclooctenyl, 1 ? 4-cyclooctadienyl and the 
like. 

10 

The term "C^-cycloalkenyr as used herein represents a carbocyclic group having from 4 to 8 
carbon atoms containing a least one double bond. Representative examples are 1-cyclo- 
pentenyl, 2-cyclopentenyl, 3-cyclopentenyl, 1-cyclohexenyl, 2-cyclohexenyl f 3-cyclohexenyl, 
2-cycloheptenyl, 3-cycloheptenyl, 2-cyclooctenyl, 1,4-cyclooctadienyl and the like. 

15 

The term "heterocyclyl" as used herein represents a saturated or partially unsaturated 3 to 10 
membered ring containing one or more heteroatoms selected from nitrogen, oxygen and sulfur. 
Representative examples are pyrrolidinyl, piperidyl, piperazinyl, morpholinyl, thiomorpholinyl, 
aziridinyl, tetrahydrofuranyl and the like. 

20 

The term "aryl" as used herein is intended to include carbocyclic aromatic ring systems such as 
phenyl, biphenyl, naphthyl, anthracenyl, phenanthrenyl, fluorenyl, indenyl, pentalenyl, azulenyl, 
and the like. Aryl is also intended to include the partially hydrogenated derivatives of the 
carbocyclic systems enumerated above. Non-limiting examples of such partially hydro- 
25 genated derivatives are 1,2,3,4-tetrahydronaphthyl, 1,4-dihydronaphthyl and the like. 

The term "aryloxy" as used herein denotes a group -O-aryl, wherein aryl is as defined above. 

The term "aroyl" as used herein denotes a group -C(0)-aryl, wherein aryl is as defined above. 

30 

The term "heteroaryl" as used herein is intended to include heterocyclic aromatic ring 
systems containing one or more heteroatoms selected from nitrogen, oxygen and sulfur such 
as furyl, thienyl, pyrrolyl, oxazolyl, thiazolyl, imidazolyl, isoxazolyl, isothiazolyl, 1 ,2,3-triazolyl, 
1,2,4-triazolyl, pyranyl, pyridyl, pyridazinyl, pyrimidinyl, pyrazinyl, 1,2,3-triazinyl, 1,2,4-triazinyl, 
35 1 ,3,5- triazinyl, 1 ,2,3-oxadiazolyl, 1 ,2,4-oxadiazolyl, 1 ,2,5-oxadiazolyl, 1 ,3,4-oxadiazolyl, 1 ,2,3- 
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thiadiazolyl. 1,2,4-thiadiazolyl, 1,2,5-thiadiazolyl, 1,3,4-thiadiazolyl, tetrazolyl, thiadiazinyl, 
indolyj, isoindolyl, benzofuryl, benzothienyl, benzothiophenyl (thianaphthenyl), indazolyl, 
benzimidazolyl, benzthiazolyl, benzisothiazolyl, benzoxazolyl, benzisoxazolyl, purinyl, 
quinazolinyl, quinolizinyl, quinolinyl, isoquinolinyl, quinoxalinyl, naphthyridinyl, pteridinyl, 
5 carbazolyl, azepinyl, diazepinyl, acridinyl and the like. Heteroaryl is also intended to include 
the partially hydrogenated derivatives of the heterocyclic systems enumerated above. Non- 
limiting examples of such partially hydrogenated derivatives are 2,3-dihydrobenzofuranyl, 
pyrrolinyl, pyrazolinyl, indolinyl, oxazolidinyl, oxazolinyl, oxazepinyl and the like. 

10 "Aryl-CWalkyi", "heteroaryl-CWalkyr, "aryl-C^-alkenyl" etc, mean C^-alky! or C 2J6 -aIkenyl as 
defined above, substituted by an aryl or heteroaryl as defined above, for example: 

The term "optionally substituted" as used herein means that the groups in question are either 
15 unsubstituted or substituted with one or more of the substituents specified. When the groups 
in question are substituted with more than one substituent the substituents may be the same 
or different. 

Certain of the above defined terms may occur more than once in the structural formulae, and 
20 upon such occurrence each term shall be defined independently of the other. 

Furthermore, when using the terms "independently are" and "independently selected from" it 
should be understood that the groups in question may be the same or different. 

25 The present invention is based on the unexpected observation that the compounds of the gen- 
eral formula (I) disclosed below antagonize the action of glucagon. 
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DESCRIPTION OF THE INVENTION 

Accordingly, the invention is concerned with compounds of the general formula (I): 



wherein 



V is -C(0)OR 2 , -C(0)NR z R 3 , -C(0)NR 2 0R J , -S(0) 2 OR 2 , 
OH 

/V°\ ,N N 

NH N ^r^. 





,0 



wherein 

R 2 and R 3 independently are hydrogen or C^-alkyl, 

15 

R 4 is hydrogen, halogen, -CN, -CF 3 . -OCF 3 , -N0 2 , -OR 5 , -NR 5 R 6 or C^-alkyl, 
wherein R 5 and R 8 independently are hydrogen or C^-alkyl, 
20 A is 



R\f R\R 9 r! R 9 ^ 

■(CH 2 ) - ( V ) b NR 7 , __^ ( CH 2 )— NR 7 — , ^^(ch,)— or — (1 ? 



wherein 

25 

b is 0 or 1, 

n is 0, 1, 2 or 3, 



(CH 2 ) n ■ 
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R 7 is hydrogen, C^-alkyl or Ca^-cycloalkyl-C^-alkyl, 

R 8 and R 9 independently are hydrogen or d^-alkyl, 

5 Y is -C(0)-, -S(0) 2 - f -O- or a valence bond, 

Z is phenylene or a divalent radical derived from a 5 or 6 membered heteroaromatic ring con- 
taining 1 or 2 heteroatoms selected from nitrogen, oxygen and sulfur, 

which may optionally be substituted with one or two groups R 46 and R 47 selected 
10 from hydrogen, halogen, -CN, -CF 3 , -OCF 3 , -N0 2 , -OR 10 , -NR 10 R 11 and C^-alkyl, 



wherein R 10 and R 11 independently are hydrogen or C^-alkyl, 



or -A-Y-Z- together are 



o 




15 



O 



R 1 is hydrogen or C^-alkyl, 
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Xis 



-(CR 13 R 14 )-(CH 2 ) r 



-(CH 2 ) q — (crVVcch^ 



2>s 



13~14 v 



(CH 2 )— N— (CR-R") r -(CH 2 )- t 



R 



12 



-(CR 13 R 14 ) r -(CH 2 )- , 



O O S 

-"-(CHA— N— L 0-(CR 13 R U ) r -(CH 2 )- _ -"-(CH 2 )— N-(CR 13 R 14 )— (CH 2 )- , 



,12 



,12 



-(CH 2 )— N— L-N-(CR 13 R 14 ) r -( CH 2)s 
R 12 R 15 



— S-(CR ,J R"')— (CH 2 ) S - 



O 

-N-McR ,3 R 14 )r -(CH 2 )- . 
R' 2 



-0-(CR 13 R 14 )— (CH 2 ) S - 



JL (CH a L— N-(CR 13 R ,4 ) r -(CH 2 ) s - . 

^12 



-|p(CR 13 R ,4 ) r -(CH 2 ) s - 
NH 



-(CH 2 )-(CR 13 R 14 ) r -(CH 2 ) r 



12 



N (CR 13 R 14 ) r -(CH 2 ) s - 



NH 



-(CH 2 )— N-(CR ,3 R 14 )-(CH 2 )— O- 



R 



12 



iCH 2 ) q -(CR 13 R 1 V0-(CH 2 ) s - f 



O 0 0 

-"-(CH,)— S-(CR 13 R 14 )-(CH 2 )- or -"-(CHJ— (CR 13 R 14 ) r (CH 2 )- 



5 wherein 



r is 0 or 1 , 



q and s independently are 0, 1, 2 or 3, 



10 
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R 12 , R 13 , R 14 and R 15 independently are hydrogen or C^-alkyl, 
D is 




wherein 

W is -0-, -S-, -S(0) r or -NR 20 -, 

10 

W is =CR 20 '- or =N-, 

R 16 , R' 7 , R 18 and R 19 independently are 

15 • hydrogen, halogen, -CN. -CH 2 CN, -CHF 2 , -CF 3 , -OCF 3 , -OCHF 2 , -OCH 2 CF 3l -OCF 2 CHF 2 , 
-OS(0) 2 CF 3 . -SCF 3 , -N0 2 , -OR 21 , -NR^R 22 , -SR 21 , -NR 21 S(0) 2 R 22 . -S(0) 2 NR 21 R 22 , 
-SfOJNR^R 22 , -S(0)R 21 , -S(0) 2 R 21 , -OS(0) 2 R 2 \ -CtOJNR^R 22 , -OC(0)NR 21 R 22 , 
-NR 21 C(0)R 22 , -CH 2 C(0)NR 21 R 22 , -OCH 2 C(0)NR 21 R 22 , -CH 2 OR 21 , -O-feNR^R 22 , 
-OC(0)R 21 , -C(0)R 21 or -C(0)OR 21 , 

20 
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d^-alkyl, C 2 -e-alkenyl or C 2 ^-alkynyl, 

which may optionally be substituted with one or more substituents selected from - 
CHF 2 , -CF 3 , -OCF3, -OCHF2, -OCH2CF3, -OCF 2 CHF 2 , -SCF 3> -OR 21 , -NR^R 22 , 
-SR 21 , -S(0)R 21 , -S(0) 2 R 21 , -C(0)NR 21 R 22 , -OC(0)NR 21 R 22 l -NR^CfOJR 22 , 
-OCH^OJNR^R 22 , -C(0)R 21 and -C(0)OR 21 , 

C^-cycloalkyl, C^-cycloalkenyl, heterocyclyl, C 3 - 8 -cycloalkyl-C 1 . 6 -alkyl, C^-cyclo- 
alkyl-d-e-alkoxy, C^-cycloalkyloxy, C^-cydoalkyl-Ci^-alkylthio, C 3 ^-cycloalkylthio, 
C3^-cycloalkyl-C 2 ^-alkenyl, Ca-a-cycloalkyl-C^e-alkynyl, C^-cycloalkenyl-C^-alkyl, C 4 -a- 
cycloalkenyl-C 2 ^-alkenyl, C^-cycIoalkenyl-C^-alkynyl, heterocyclyl-C^-alkyl, heterocy- 
clyl-C 2 ^-alkenyl or heterocyclyl-C 2 ^-alkynyl, 

of which the cyclic moieties optionally may be substituted with one or more sub- 
stituents selected from 

-CHF 2 , -CF 3 , -OCF 3 , -OCHF 2 , -OCH 2 CF 3 , -OCF 2 CHF 2 , -SCF 3l -OR 21 , -NR^R 22 , 
-SR 21 , -S(0)R 21 , -S(0) 2 R 21 , -C(0)NR 21 R 22 , -OC(0)NR 21 R 22 f -NR 21 C(0)R 22 , 
-OCH 2 C(0)NR 21 R 22 , -C(0)R 21 and -C(0)OR 2 \ 

d-e-alkyl, C 2 ^-alkenyl and C 2 ^-alkynyl, 

which may optionally be substituted with one or more substituents se- 
lected from -CHF 2| -CF 3f -OCF 3) -0CHF 2f -OCH 2 CF 3 , -OCF 2 CHF 2 , 
-SCF 3 , -OR 21 , -NR^R 22 , -SR 21 , -S(0)R 21 , -S(0) 2 R 21 , -CfOJNR^R 22 , 
-0C(0)NR 21 R 22 , -NR 21 C(G)R 22 , -OCH^OJNR^R 22 , -C(0)R 21 and 
-C(0)OR 21 , 

aryl, aryloxy, aryloxycarbonyl, aroyl, aryl-C^-alkoxy, aryl-C^-alkyl, aryl-C^-alkenyl, aryl- 
C 2 _6-alkynyl, heteroaryl, heteroaryl-C^-alkyl, heteroaryl-C 2 -6-alkenyl or heteroaryl- 
C 2 -6-alkynyl, 

of which the aryl and heteroaryl moieties optionally may be substituted with one 
or more substituents selected from 



WO OO/69810 



PCT/DKOO/00264 



11 

halogen, -CN, -CH 2 CN, -CHF 2 , -CF 3 , -0CF 3 , -OCHF 2f -OCH 2 CF 3 , -OCF 2 CHF 2 , 
-0S(0) 2 CF 3 , -SCF 3 , -N0 2t -OR 21 , -NR 21 R 22 , -SR 21 , -NR 21 S(0) 2 R 22 f -S(0) 2 NR 21 R 22 , 
-SfOJNR^R 22 , -S(0)R 21 , -S(0) 2 R 21 , -OS(0) 2 R 21 , -C(0)NR 2, R 22 , -OCfOJNR^R 22 , 
-NR 21 C(0)R 22 , -CH 2 C(0)NR 21 R 22 , -0CH 2 C(0)NR 21 R 22 , -CH 2 OR 21 , -CH 2 NR 21 R 22 , 
5 -0C(0)R 21 , -C(0)R 21 and -C(0)OR 21 , 

C^-alkyl, C 2 ^-alkenyl and C^-alkynyl, 

which may optionally be substituted with one or more substituents se- 
10 lected from -CHF 2 , -CF 3l -OCF 3 , -OCHF 2 , -OCH 2 CF 3 , -OCF 2 CHF 2f 

-SCF 3 . -OR 21 , -NR 21 R 22 , -SR 21 , -S(0)R 21 , -S(0) 2 R 21 , -CfOJNR^R 22 , 
-OCfOJNR^R 22 , -NR^OJR 22 , -0CH 2 C(O)NR 21 R 22 , -C(0)R 21 and 
-C(0)0R 2 \ 

15 wherein R 21 and R 22 independently are hydrogen, -CF 3l C^-alkyl, tri-C^-alkylsilyl, C^-cyclo- 
alkyl, C^-cycloalkyl-d-e-alkyl, aryl, aryl-C^-alkyl or heteroaryl, 

or R 21 and R 22 when attached to the same nitrogen atom together with the said nitrogen atom 
may form a 3 to 8 membered heterocyclic ring optionally containing one or two further het- 
20 eroatoms selected from nitrogen, oxygen and sulfur, and optionally containing one or two 
double bonds, 

or two of the groups R 16 to R 19 when placed in adjacent positions together may form a bridge 
-(CR 16 R 17 VO-(CR 18 R 19 ') c -0-, 

25 

wherein 
a is 0, 1 or 2, 
30 c is 1 or 2, 

R 16 ', R 17 ', R 18 ' and R 19 independently are hydrogen, C^-alkyl or halogen, 

R 20 and R 20 ' independently are hydrogen, C 1j6 -alkyl, C^-cycloalkyl or C^-cycloalkyl-C^- 
35 alkyl, 
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E is a 3 to 9 membered mono- or bicyclic ring which may optionally contain one or two dou- 
ble bonds and which may optionally contain one or two heteroatoms selected from nitrogen, 
oxygen and sulfur, wherein one or two groups R 23 and R 24 may be attached to the same or 
5 different ring carbon atoms and wherein a group R 31 may be attached to a ring nitrogen atom 
when present, or 




wherein 

10 

m and p independently are 0, 1 , 2, 3 or 4, with the proviso that when both m and p are pre- 
sent in the same formula at least one of m and p is different from 0, 
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!3 and R 24 independently are 

hydrogen, -CHF 2 , -CF 3 , -OCF 3 , -OCHF 2 . -OCH 2 CF 3 , -OCF 2 CHF 2 , -SCF 3 . -OR 36 , -NR 36 R 37 , 
-SR 36 . -S{0)R x , -S(0) 2 R 38 , -C(0)NR 36 R 37 , -OCfOJNR^R 37 , -NR 36 C(0)R 37 , 
-OCH 2 C(0)NR 36 R 37 , -C(0)R 36 or-C(0)OR 36 , 

C^-alkyl, C«-alkenyl or C M -alkynyl, 

which may optionally be substituted with one or more substituents selected from 
-CHF 2 , -CF 3 , -OCF 3 . -OCHF 2> -OCH 2 CF 3l -OCF 2 CHF 2 , -SCF 3> -OR 36 , -NR M R 37 , 
-SR 36 , -S(0)R 36 , -S(0) 2 R 36 , -0(O)NR 36 R 37 . -OC(0)NR 36 R 37 . -NR^OJR 37 , 
-OCH 2 C(0)NR 36 R 37 , -C(0)R 36 and -CfOJOR 36 , 

C«-cycloalkyl, C M -cycloalkylidene, C«-cycloalkenyl, heterocyclyl, C M -cycloalkyl- 
C^-alkyl, C M -cycloalkyl-C M -alkenyl, C M -cydoalkyl-C 2< -alkynyl, C^-cycloalkenyl- 
C^-alkyl, C«-cycloalkenyl-C 2< -alkenyl, Cw-cycloalkenyl-C M -alkynyl, heterocyclyl- 
d^-alkyl, heterocyclyl-C 2 ^-alkenyl or heterocyclyl-C M -alkynyl, 

of which the cyclic moieties optionally may be substituted with one or more sub- 
stituents selected from 

-CHF 2 , -CF 3 , -OCF 3 , -OCHF 2 , -OCH 2 CF 3 , -OCF 2 CHF 2 , -SCF 3 , -OR 36 , -NR 36 R 37 , 
-SR 36 , -SfOJR 36 . -S(0) 2 R 36 , -CCOJNR^R 37 , -OCfOJNR^R 37 . -NR 36 C(0)R 37 , 
-OCHzCtOJNR^R 37 , -C(0)R 36 and -C(0)OR 36 , 

Ci-e-alkyl, C 2 ^-alkenyl and C 2 ^-alkynyl, 

which may optionally be substituted with one or more substituents se- 
lected from -CHF 2 , -CF 3 , -OCF 3 , -OGHF 2 , -OCH 2 CF 3 , -OCF 2 CHF 2 , - 
-SCF 3 , -OR 36 , -NR^R 37 , -SR 36 , -S^R 36 , -S(0) 2 R 36 , -C(0)NR 36 R 37 , 
-OC(0)NR 36 R 37 , -NR^CCOJR 37 , -OCHjCCONR^R 37 , -C(0)R 36 and 
-CfOJOR 36 , 
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• aryl, aryloxy, aroyl, aryl-Ci^-alkoxy, aryl-C^-alkyl, aryl-C^-alkenyl, aryl-C^-alkynyl, het- 
eroaryl, heteroaryl-C^-alkyl, heteroaryl-C^-alkenyl or heteroaryl-C 2 ^-alkynyl, 

of which the aryl and heteroaryl moieties optionally may be substituted with one 
5 or more substituents selected from 

halogen, -CN, -CH 2 CN t -CHF 2 , -CF 3l -OCF 3 , -OCHF 2f -OCH 2 CF 3 , -OCF 2 CHF 2j 
-OS(0) 2 CF 3 , -SCF 3| -N0 2 , -OR 36 , -NR 36 R 37 , -SR 36 , -NR 36 S(0) 2 R 37 , -S(0) 2 NR 36 R 37 , 
-S(0)NR 36 R 37 , -S(0)R 36 , -S^R 36 , -OS^R 36 , -C(0)NR 36 R 37 , -OCCOJNR^R 37 , 
10 -NR 36 C(0)R 37 , -CH 2 C(0)NR 36 R 37 , -CH 2 C(0)NR 36 R 37 , -CH 2 OR 36 , -CH 2 NR 36 R 37 , 

-OC(0)R 36 , -C(0)R 36 and -CtOJOR 38 , 

C^-alkyl, C^-alkenyl and C 2 _6-alkynyl, 

15 which may optionally be substituted with one or more substituents se- 

lected from -CHF 2 , -CF 3 , -OCF 3l -OCHF 2 , -OCH 2 CF 3 , -OCF 2 CHF 2 , 
-SCF 3l -OR 38 , -NR 36 R 37 , -SR 36 , -S(0)R 36 , -S(0) 2 R 35 t -C(0)NR 36 R 37 , 
-OCCOJNR^R 37 , -NR^CCOJR 37 , -0CH 2 C(0)NR 36 R 37 , -C(0)R 36 and 
-CPJOR 36 , 

20 

wherein R 38 and R 37 independently are hydrogen, C^-alkyl or aryl, 

of which the aryl moiety optionally may be substituted with one or more substitu- 
ents selected from halogen, -CN, -CF 3 , -OCF 3 , -N0 2 , -OR 33 , -NR 38 R 39 and 
25 Ce-alkyl, 

wherein R 38 and R 39 independently are hydrogen or C^-alkyl, 

or R 36 and R 37 when attached to the same nitrogen atom together with the said nitrogen atom 
30 may form a 3 to 8 membered heterocyclic ring optionally containing one or two further het- 
eroatoms selected from nitrogen, oxygen and sulfur, and optionally containing one or two 
double bonds, 

or R 23 and R 24 when attached to the same ring carbon atom or different ring carbon atoms 
35 together may form a radical -O-(CH 2 ) r CR 40 R 41 -(CH 2 ) r O-, -(CH 2 ) t -CR 40 R 41 -(CH 2 )r or 
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-S-(CH 2 ) r CR 40 R 41 -(CH 2 ) r S-, 
wherein 

5 t and I independently are 0, 1 , 2, 3, 4 or 5, 

R 40 and R 41 independently are hydrogen or C^-alkyl, 

R 25 to R 30 independently are hydrogen, halogen, -CN, -CF 3 , -N0 2f -OR 42 , -NR 42 R 43 , C^-alkyl, 
1 0 C^-cycloalkyl or C4-a-cycloalkenyl, 

wherein R 42 and R 43 independently are hydrogen or d-e-alkyl, or 

R 42 and R 43 when attached to the same nitrogen atom together with the said nitrogen atom 
15 may form a 3 to 8 membered heterocyclic ring optionally containing one or two further het- 
eroatoms selected from nitrogen, oxygen and sulfur, and optionally containing one or two 
double bonds, 

R 31 , R 32 and R 33 independently are hydrogen or C^-alkyl, 

20 

R 34 and R 35 independently are 

• hydrogen, Ci-e-alkyl, C^-alkoxy, C^-alkanoyl, -CfOJNR^R 45 or -S(0) 2 R 45 , 

25 • aryl, aroyl, aryl-C^-alkoxy, aryl-d-e-alkanoyi or aryl-C^-alkyl, 

of which the aryl moieties optionally may be substituted with one or more sub- 
stituents selected from halogen, -CN, -CF 3 , -OCF 3 , -OR 44 , -IMR^R 45 and d-e-alkyl, 

30 wherein R 44 and R 45 independently are hydrogen or d-e-alkyl, or 

R 34 and R 35 when attached to a carbon atom together with the said carbon atom may form a 
3 to 8 membered cyclic ring optionally containing one or two heteroatoms selected from ni- 
trogen, oxygen or sulfur, and optionally containing one or two double bonds, or 
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R 34 and R 35 when attached to a nitrogen atom together with the said nitrogen atom may form 
a 3 to 8 membered heterocyclic ring optionally containing one or two further heteroatoms se- 
lected from nitrogen, oxygen or sulfur, and optionally containing one or two double bonds, 

5 as well as any optical or geometric isomer or tautomeric form thereof including mixtures of 
these or a pharmaceutical^ acceptable salt thereof. 

The compounds according to the invention preferably have an IC50 value of no greater than 5 
jiM as determined by the Glucagon Binding Assay (I), Glucagon Binding Assay (II) or 
10 Glucagon Binding Assay (III) disclosed herein. 

More preferably, the compounds according to the invention have a glucagon antagonistic ac- 
tivity as determined by the Glucagon Binding Assay (I), Glucagon Binding Assay (II) or Glu- 
cagon Binding Assay (III) disclosed herein corresponding to an IC 50 value of less than 1 ^M, 
15 preferably of less than 500 nM and even more preferred of less than 100 nM. 

The compounds according to the invention are useful for the treatment and/or prevention of 
an indication selected from the group consisting of hyperglycemia, IGT (impaired glucose 
. tolerance), Type 2 diabetes, Type 1 diabetes and obesity. 

20 

In a further aspect the invention relates to compounds of the general formula (!'): 



E 




25 wherein 



V is -C(Q)OR 2 , -C(0)NR 2 R 3 , -C(0)NR 2 OR 3 , 




30 wherein 
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R 2 and R 3 independently are hydrogen or C^-alkyl, 

R 4 is hydrogen, halogen, -CN, -CF 3 , -OCF 3f -N0 2 , -OR 5 , -NR 5 R 6 or C^-alkyl, 

5 

wherein R 5 and R 6 independently are hydrogen or C^-alkyl; 
A is 

— <CH 2 ) n V) b NR 7 . _^_- ( ch 2 )— NR 7 — , -^V(CH 2 )— or —C*^ 

1 (CH-) 

10 2 

wherein 
b is 0 or 1 , 

15 

n is 0,1, 2 or 3, 

R 7 is hydrogen, C^-alkyl or C^-cycloalkyl-C^-alkyl, 
20 R 8 and R 9 independently are hydrogen or C^-alkyl; 
Yis -C(O)-, -S(0) 2 - or-O-; 

Z is phenylene or a divalent radical derived from a 5 or 6 mernbered heteroaromatic ring con- 
25 taining 1 or 2 heteroatoms selected from nitrogen, oxygen and sulfur, 

which may optionally be substituted with one or more substituents selected from 
halogen, -CN, -CF 3 , -OCF 3 . -N0 2 , -OR 10 , -NR 10 R 11 and C^-alkyl, 

30 wherein R 10 and R 11 independently are hydrogen or C^-alkyl; 

or -A-Y-Z- together is 
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— CH 2 — CH 2 — N 




R 1 is hydrogen or C^-alkyl; 



5 Xis 



-(CR 13 R ,4 )-(CH 2 )- 



-C=C-(CR 13 R 14 ) r -( CH 2 ) s - • 



O O. 

(CH 2 >5— IJI U (CR 13 R 14 ) r -(CH 2 ) s - 



12 



(CR 13 R 14 ) r -(CH 2 ) s - 



0 o 

~" (CH 2 )g — N~ " O— (CR 13 R 14 )— (CH 2 )— 



12 



-(CH 2 )— N-fCR 1 *R")— (CH 2 )- , 
R 12 



(CH 2 ) q — N-^-N-(CR 13 R 14 ) r -(CH 2 )— 
R 12 R 15 



— S-(CR 13 R 14 )— (CH 2 )- 



— N-L(CR 13 R 14 ) r -(CH 2 ) s - . 
R 12 



JL-O-fCR^R 14 )— (CH 2 ) S , 



(CH 2 ) q — N-(CR 13 R 14 ) r -(CH 2 ) s - 



12 



NH 



(CR 13 R 14 ) r -(CH 2 )- 



-(CH 2 )-(CR ,3 R 14 ) r -(CH 2 )— 



12 



N (CR 13 R 14 ) r -(CH 2 ) s — 



or 



NH 



(CH 2 ) q — N-(CR 13 R l4 ) r (CH 2 ) s — O 



'q , 

R 



12 



wherein 



10 



r is 0 or 1 , 
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q and s independently are 0, 1, 2 or 3, 

R 12 , R 13 , R 14 and R 15 independently are hydrogen or C^-alkyl; 

5 

D is 




10 wherein 

Wis -O-, -S- or -NR 20 -, 

wherein R 20 is hydrogen or C^-alkyl, 

15 

R 16 . R 17 , R 18 and R 19 independently are 

hydrogen, halogen, -CN, -CH 2 CN, -CHF 2> -CF 3 , -OCF 3 , -OCHF 2 , -OCH 2 CF 3 , -OCF 2 CHF 2> 
-OS(0) 2 CF 3 , -SCF 3 , -N0 2 , -OR 21 , -NR^R 22 , -SR 21 , -NR^OkR 22 , -S(0) 2 NR 21 R 22 , 
20 -SfOJNR^R 22 , -S(0)R 21 , -S(0) 2 R 21 , -OS(0) 2 R 21 , -CCOJNR^R 22 , -OCCCONR^R 22 , 

-NR 21 C(0)R 22 , -CH^OJNR^R 22 , -OCH.CfOjNR^R 22 , -CH 2 OR 21 , -CH 2 NR 21 R 22 , -OC(0)R 21 , 
-C(0)R 21 or-C(0)OR 21 , 



Ci-6-alkyl, C^-alkenyl or CWalkynyl, 
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which may optionally be substituted with one or more substituents selected from - 
CHF 2 , -CF 3 , -OCF3, -OCHF 2 , -OCH 2 CF 3 , -OCF 2 CHF 2 , -SCF 3 , -OR 21 , -NR^R 22 , 
-SR 21 , -S(0)R 21 , -S(0) 2 R 21 , -C(0)NR 21 R 22 , -OCfOJNR^R 22 , -NR 21 C(0)R 22 , 
-OCH 2 C(0)NR 21 R 22 , -C(0)R 21 and -C(0)OR 21 , 

C^-cycloalkyl, G M -cycloalkenyl, heterocyclyl, C^-cycloalkyl-d-e-alkyl, 
C 3 ^-cycloalkyl-C 2 ^-alkenyl, C^-cycloalkyl-Ca-e-alkynyl. C^-cycloalkenyl-C^-alkyl, 
C M -cycloalkenyl-C 2 ^-alkenyl, C^-cycloalkenyl-C^-alkynyl, heterocyclyl-Ci^-alkyl, heterocy- 
clyl-C 2 ^-alkenyl or heterocyclyl-C M -alkynyl, 

of which the cyclic moieties optionally may be substituted with one or more sub- 
stituents selected from -CHF 2 , -CF 3> -OCF 3 , -OCHF 2 , -OCH 2 CF 3 , -OCF 2 CHF 2 , 
-SCF 3l -OR 21 , -NR^R 22 , -SR 21 , -S(0)R 21 . -S(0) 2 R 21 , -CfOJNR^R 22 , 
-OCCOJNR^R 22 , -NR^OJR 22 , -OCH 2 C(0)NR 21 R 22 , -C(0)R 21 and -C(0)OR 21 , 

C^-alkyl, C 2 .e-alkenyl and C M -alkynyl, 

which may optionally be substituted with one or more substituents se- 
lected from -CHF 2 , -CF 3 , -OCF 3 , -OCHF 2 , -OCH 2 CF 3 , -OCF 2 CHF 2 , 
-SCF 3 , -OR 21 . -NR 21 R 22 , -SR 21 , -S(0)R 21 , -S(0) 2 R 21 , -CfOJNR^R 22 , 
-OC(0)NR 21 R 22 , -NR 21 C(0)R 22 , -OCH 2 C(0)NR 21 R 22 , -C(0)R 21 and 
-C(0)OR 21 , 

aryl, aryloxy, aroyl, aryl-C^-alkoxy, aryl-C^-alkyl, aryl-C 2 ^-alkenyl, aryl-C 2 ^-alkynyl, het- 
eroaryl, heteroaryl-C^-alkyl, heteroaryl-C^-alkenyl or heteroaryl-C 2 _6-alkynyl, 

of which the aryl and heteroaryl moieties optionally may be substituted with one 
or more substituents selected from halogen, -CN, -CH 2 CN, -CHF 2 , -CF 3 , -OCF 3 , 
-OCHF 2 . -OCH 2 CF 3l -OCF 2 CHF 2l -OS(0) 2 CF 3 , -SCF 3 , -N0 2 , -OR 21 , -NR 21 R 22 , 
-SR 21 , -NR 21 S(0) 2 R 22 , -SfO^NR^R 22 , -S(0)NR 21 R 22 , -S(0)R 21 , -S(0) 2 R 21 -, 
-OS(0) 2 R 21 , -C^NR^R 22 , -OC(0)NR 21 R 22 , -NR^CCOJR 22 , -CH^OJNFfR 22 , 
-OCHzQOJNR^R 22 . -CH 2 OR 21 . -CH 2 NR 21 R 22 , -OC(0)R 21 , -C(0)R 21 and 
-C(0)OR 21 , 
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d^-alkyl, C 2 -6-alkenyl and C 24r alkynyl, 

which may optionally be substituted with one or more substituents se- 
lected from -CHF 2 , -CF 3 . -OCF 3 , -OCHF 2> -OCH 2 CF 3 , -OCF 2 CHF 2 , 
5 -SCF 3 , -OR 21 , -NR^R 22 , -SR 21 , -S(0)R 21 , -S(0) 2 R 21 , -C(0)NR 21 R 22 , 

-OC(0)NR 21 R 22 , -NR^CCOR 22 , -OCH^OJNR^R 22 , -C(0)R 21 and 
-C(0)OR 21 , 

wherein R 21 and R 22 independently are hydrogen or d-e-alkyl, or R 21 and R 22 when attached 
10 to the same nitrogen atom together with the said nitrogen atom may form a 3 to 8 membered 
heterocyclic ring optionally containing one or two further heteroatoms selected from nitrogen, 
oxygen and sulfur, and optionally containing one or two double bonds, 

or two of the groups R 16 to R 19 when placed in adjacent positions together may form a bridge 
15 -OCH 2 0- or -OCH 2 CH 2 0-; 

E is a 3 to 9 membered mono- or bicyclic ring which may optionally contain one or two dou- 
ble bonds and which may optionally contain one or two heteroatoms selected from nitrogen, 
oxygen and sulfur, wherein one or two groups R 23 and R 24 may be attached to the same or 
20 different ring carbon atoms and wherein a group R 31 may be attached to a ring nitrogen atom 
when present, or 
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wherein 



5 m and p independently are 0, 1 , 2, 3 or 4, 

R 23 and R 24 independently are hydrogen, -CHF 2l -CF 3 , -OCF 3 , -OCHF 2 , -OCH 2 CF 3 , 
-OCF 2 CHF 2 , -SCF 3 , -OR 36 , -NR 36 R 37 , -SR 36 , -S(0)R 36 , -S^R 36 , -C(0)NR 36 R 37 , 
-OC^NR^R 37 , -NR 36 C(0)R 37 f -OCH 2 C(0)NR 36 R 37 , -CfOJR 36 or-CfOJOR 36 , 

10 

Ci^-alkyl, C 2 ^-alkenyl or C^-alkynyl, 

which may optionally be substituted with one or more substituents selected from - 
CHF 2f -CF 3 , -OCF 3t -OCHF 2 , -OCH 2 CF 3 , -OCF 2 CHF 2 , -SCF 3 , -OR 36 , -NR^R 37 , 
15 -SR 35 , -S(0)R 36 , -S^R 36 , -C(0)NR 36 R 37 , -OC(0)NR 36 R 37 , -NR 36 C(0)R 37 , 

-OCH 2 C(0)NR 38 R 37 , -C(0)R 36 and -C^OR 36 , 

C^-cycioalkyl, C^-cycloalkenyl, heterocyclyl, C 3 - 8 -cycloalkyl-C 1 . 6 -alkyl, 
C^-cycloalkyl-CWalkenyl, Ca^-cycloalkyl-C^-alkynyl, C^-cycloalkenyl-C^-alkyl, 
20 C^-cycloalkenyl-C^-alkenyl, C 3 ^-cycloalkenyl-C 2 _ 6 -alkynyl, heterocyclyl-C^-alkyl, heterocy- 
clyl-C 2 .e-alkenyl or heterocyclyl-C^-aikynyl, 
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of which the cyclic moieties optionally may be substituted with one or more sub- 
stituents selected from -CHF 2 , -CF 3l -OCF 3 , -OCHF 2 , -OCH 2 CF 3> -OCF 2 CHF 2 , 
-SCF 3 , -OR 36 , -NR^R 37 . -SR 38 , -S(0)R 36 . -S(0) 2 R 36 , -CCOJNR^R 37 , 
-OC(0)NR 36 R 37 , -NR 36 C(0)R 37 , -OCH 2 C(0)NR 36 R 37 , -C(0)R x and -CfOOR 38 , 

d-e-alkyl, C 2 ^-alkenyl and C M -alkynyl, 

which may optionally be substituted with one or more substituents se- 
lected from -CHF 2 , -CF 3( -OCF 3 , -OCHF 2 , -OCH 2 CF 3 , -OCF 2 CHF 2 , 
-SCF 3 , -OR 36 , -NR 36 R 37 , -SR 36 , -SfOJR 36 , -S(0) 2 R 36 , -C(0)NR 36 R 37 , 
-OCfOJNR 36 * 37 , -NR^CCOJR 37 , -OCHzCCOJNR^R 37 , -C(0)R 36 and 
-CCOJOR 36 , 

aryi, aryloxy, aroyl, aryl-C^-alkoxy, aryl-C^-alkyl, aryl-C 2 ^-alkenyl, aryl-C 2 _a-alkynyl, het- 
eroaryl, heteroaryl-C^-alkyl, heteroaryl-CWalkenyl or heteroaryl-C^-alkynyl, 

of which the aryl and heteroaryl moieties optionally may be substituted with one 
or more substituents selected from halogen, -CN, -CH 2 CN, -CHF 2 , -CF 3 , -OCF 3 , 
-OCHF 2 , -OCH 2 CF 3 , -OCF 2 CHF 2 , -OS(0) 2 CF 3 , -SCF 3 , -N0 2 , -OR 36 , -NR 36 R 37 , 
-SR 36 , -NR 36 S(0) 2 R 37 , -S(0) 2 NR 36 R 37 , -S(0)NR 36 R 37 , -S(0)R 36 , -S(0) 2 R 36 , 
-OS(0) 2 R 36 , -C(0)NR 36 R 37 , -OCfOJNR^R 37 , -NR 38 C(0)R 37 . -CH 2 C(0)NR 36 R 37 , 
-CHzCfOJNR^R 37 , -CH 2 OR 36 , -CH 2 NR 36 R 37 , -OCfOJR 36 , -C(0)R 36 and -C(0)OR 36 , 

C^-alkyl, C 2 ^-alkenyl and C M -alkynyl, 

which may optionally be substituted with one or more substituents se- 
lected from -CHF 2l -CF 3 , -OCF 3 , -OCHF 2 . -OCH 2 CF 3 , -OCF 2 CHF 2 , 
-SCF 3 , -OR 36 , -NR^R 37 , -SR 36 , -S(0)R 36 , -SfOkR 36 , -C(0)NR 36 R 37 , 
-OCCONR^R 37 , -NR 36 C(0)R 37 , -OCH 2 C(0)NR 36 R 37 , -C(0)R 36 and 
-C(0)OR 36 , 



wherein R 36 and R 37 independently are hydrogen, Ce-alkyl or aryl, 
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of which the aryl moiety optionally may be substituted with one or more substitu- 
ents selected from halogen, -CN, -CF 3 , -OCF 3 , -N0 2l -OR 38 , -NR 38 R 39 and 
d-e-alkyl, 

5 wherein R 38 and R 39 independently are hydrogen or C^-alkyl, 

or R 36 and R 37 when attached to the same nitrogen atom together with the said nitrogen atom 
may form a 3 to 8 membered heterocyclic ring optionally containing one or two further het- 
eroatoms selected from nitrogen, oxygen and sulfur, and optionally containing one or two 
10 double bonds, 

or R 23 and R 24 when attached to the same ring carbon atom or different ring carbon atoms 
together may form a radical -O-(CH 2 ) r CR 40 R 41 -(CH 2 ) r O-, -(CH 2 ) r CR 40 R 41 -(CH 2 ) r or 
-S-(CH 2 ) r CR 40 R 41 -(CH 2 ) r S-, 

15 

wherein 

t and I independently are 0,1,2,3,4 or 5, 

20 R 40 and R 41 independently are hydrogen or C^-alkyl, 

R 25 to R 30 independently are hydrogen, halogen, -CN, -CF 3 , -N0 2l -OR 42 , -NR 42 R 43 , C^-alkyl 
or C3-8-cycloalkyl, 

25 wherein R 42 and R 43 independently are hydrogen or d-e-alkyl, 

R 31 , R 32 and R 33 independently are hydrogen or d^-alky!, 

R 34 and R 35 independently are hydrogen, C^-alkyl, C^-alkoxy, C^-alkanoyl, -C(0)NR 44 R 45 
30 or-S(0) 2 R 45 , 

aryl, aroyl, aryl-C^-alkoxy, aryl-C^-alkanoyl or aryl-C^-alkyl, 



35 



of which the aryl moieties optionally may be substituted with one or more sub- 
stituents selected from halogen, -CN, -CF 3 , -OCF 3 , -OR 44 , -NR^R 45 and C^-alkyl, 
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wherein R 44 and R 45 independently are hydrogen or C^-alkyl, 

or R 34 and R 35 when attached to the carbon atom together with the said carbon atom may 
5 form a 3 to 8 membered cyclic ring optionally containing one or two heteroatoms selected 
from nitrogen, oxygen or sulfur, and optionally containing one or two double bonds, 

or R 34 and R 35 when attached to the nitrogen atom together with the said nitrogen atom may 
form a 3 to 8 membered heterocyclic ring optionally containing one or two further heteroa- 
10 toms selected from nitrogen, oxygen or sulfur, and optionally containing one or two double 
bonds; 

as well as any optical or geometric isomer or tautomeric form thereof including mixtures of 
these or a pharmaceutical^ acceptable salt thereof; 

having an IC 50 value of no greater than 5 jxM as determined by the Glucagon Binding Assay 
(I), Glucagon Binding Assay (II) or Glucagon Binding Assay (III) disclosed herein. 

By a compound of the general formula (F) having an IC50 value of no greater than 5 \iM as de- 
20 termined by the Glucagon Binding Assay (I), Glucagon Binding Assay (II) or Glucagon Binding 
Assay (III) is meant any compound of the defined formula having such activity, without limitation 
to any utility or usefulness for treating any specific indication. 

In a further aspect the invention relates to compounds of the general formula (I"): 



25 




(I") 



wherein 
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V is -C(0)OR 2 , -C(0)NR 2 R 3 , -C(0)NR 2 OR 3 , -S(0) 2 OR 2 , 




wherein 

5 

R 2 and R 3 independently are hydrogen or C^-alky!, 

R 4 is hydrogen, halogen, -CN, -CF 3 , -OCF 3 , -N0 2 , -OR 5 , -NR 5 R 6 or C^-alkyl, 
10 wherein R 5 and R 6 independently are hydrogen or C^-alkyl, 
A is 

r8 \/ r \/ r9 

— (CH 2 ) n (V )b NR 7 , _^4-(CH 2 )— NR 7 

15 

wherein 
b is 0 or 1 , 
20 n is 0,1, 2 or 3, 

R 7 is hydrogen, C^-alkyl or Ca^-cycloalkyl-C^-alkyl, 
R 8 and R 9 independently are hydrogen or C^-alkyl, 

25 

Y is -C(0)~, -S(0) 2 -, -O- or a valence bond, 

Z is phenylene or a divalent radical derived from a 5 or 6 membered heteroaromatic ring con- 
taining 1 or 2 heteroatoms selected from nitrogen, oxygen and sulfur, 
30 which may optionally be attached to one or two groups R 46 and R 47 selected from 

hydrogen, halogen, -CN, -CF 3l -OCF 3 , -N0 2l -OR 10 , -NR 10 R 11 and C^-alkyl, 



R 8 X R° 

-eV(CH 2 )— or 



I a 



(CH 2 ) n • 
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Wherein R 10 and R 11 independently are hydrogen or C lJQ -alkyl, 



or -A-Y-Z- together are 
0 



— CH— CH — N 




R 1 is hydrogen or C^-alkyl, 
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Xis 



0 

^(CR^VtCHj)— 



-(CH 2 )-C=C-(CR-R'-)-(CH 2 ) s - 



O 



(CH 2 )— N— (CR' J R 14 ) r -(CH 2 ) s - _ _JU( C R 13 rV(CH 2 )- . 



12 



o q 
-n 



(CH 2 )— N-JL-O-tCR^R 14 )-^^)- , ^(CH 2 )— N-(CR 13 R 14 )-(CH 2 ) ! 



i-(CH 2 )-N-2-N-(CR 13 R ,4 ) r -(GH 2 ) s — , -V^(CR 13 R 14 )-(CH 2 )-_ , 



'q I | 

R 12 R 15 



-N- 1 - (CR 13 R 14 ) r (CH 2 ) s - , 
R 12 



-0-(CR 13 R 14 )— (CH 2 )— . 



-(CH 2 )— N-(CR 13 R 14 ) r -(CH 2 )- 



'2/q -j- 

R 



12 



-(CR 13 R 14 ) r -(CH 2 )- 



NH 



-(CH 2 )-(CR 13 R 14 ) r -(CH 2 )- 



12 



N— (CR 13 R 14 ) r -(CH 2 ) s - 



NH 



-(CH 2 )— N-(CR 13 R 14 ) r -(CH 2 )— O- 



*12 



-(CR 13 R 14 )^0-(CH 2 )- 



O O O 

-"-(CHj)— S-(CR 13 R 14 )— (CH 2 )- or -^(CH^— 11 (CR 13 R 14 ) r (CH 2 )— 



wherein 



r is Oor 1, 



q and s independently are 0, 1 , 2 or 3, 
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R 12 , R 13 , R 14 and R 15 independently are hydrogen or Cm-alky!, 
D is 




5 R ' 
wherein 

W is -0-, -S-, -S(0) r or -NR 20 -, 

10 

W is =CR 20 '- or =N-, 

R 20 and R 20 ' are hydrogen, C^-alkyl or Qm-cycloalkyl-d.e-alkyl, 

15 R 16 , R 17 , R 18 and R 19 independently are 

• hydrogen, halogen, -CN, -CH 2 CN, -CHF 2 , -CF 3 . -OCF 3 , -OCHF 2 , -OCH 2 CF 3 , -OCF 2 CHF 2 , 
-OS(0) 2 CF 3 , -SCF 3 , -N0 2 , -OR 21 , -NR 21 R 22 . -SR 21 , -NR 21 S(0) 2 R 22 , -SCO^NR^R 22 , 
-StOJNR^R 22 , -S(0)R 21 , -S(0) 2 R 21 , -OS(0) 2 R 21 , -CCOJNR^R 22 , -OC(0)NR 21 R 22 , 
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-NR^CfCOR 22 , -CH 2 C(0)NR 21 R 22 , -OCH^OjNR^R 22 , -CH 2 OR 21 , -C^NR^R 22 , 
-OC(0)R 21 , -C(0)R 21 or -C(0)0R 21 , 

C 1j6 -alkyl, C 2 ^-alkenyl or C 2 -6-alkynyl, 

which may optionally be substituted with one or more substituents selected from 
-CHF 2l -CF 3 . -OCF3, -OCHF 2t -OCH 2 CF 3 , -0CF 2 CHF 2 , -SCF 3 , -OR 21 , -NR^R 22 , 
-SR 21 , -S(0)R 21 , -S(0) 2 R 21 , -C(0)NR 21 R 22 , -OCfOJNR^R 22 , -NR 21 C(0)R 22 , 
-0CH 2 C(0)NR 21 R 22 , -C(0)R 21 and -C(0)OR 21 , 

C^-cycloalkyl, C 3 ^-cycloalkenyl, heterocyclyl, C^-cycloalkyl-C^-alkyl, C^-cyclo- 
alkyl-C^-alkoxy, C^-cycloalkyloxy, C^-cycloalkyl-C^-aikylthio, C^-cycloalkylthio, 
C 3 ^-cycloalkyl-C 2 ^-alkenyl, C^-cycloalkyl-C^-alkynyl, C^-cycloalkenyl-d^alkyl, 
C 3 ^-cycloalkenyl-C 2 ^-alkenyl, C 3 ^-cycloalkenyl-C 2 ^-alkynyl, heterocyclyl-C^-alkyl, het- 
erocyclyl-C 2 _6-alkenyl or heterocyclyl-C 2 ^-alkynyl, 

of which the cyclic moieties optionally may be substituted with one or more sub- 
stituents selected from 

-CHF 2 , -CF 3 , -OCF 3 , -OCHF 2 , -0CH 2 CF 3 , -OCF 2 CHF 2 , -SCF 3 , -OR 21 , -NR^R 22 , 
-SR 21 , -S(0)R 2 \ ~S(0) 2 R 21 , -C(0)NR 21 R 22 , -OCfOJNR^R 22 , -NR 21 C(0)R 22 , 
-0CH 2 C(0)NR 21 R 22 , -C(0)R 21 and -C(0)OR 21 , 

C^-alkyl, C^-alkenyl and C 2 ^-alkynyl, 

which may optionally be substituted with one or more substituents se- 
lected from -CHF 2 , -CF 3 , -OCF 3 , -OCHF 2 , -0CH 2 CF 3f -OCF 2 CHF 2 , 
-SCF 3 , -OR 21 , -NR^R 22 , -SR 21 , -S(0)R 21 , -S(0) 2 R 21 , -C(0)NR 21 R 22 , 
-OCfOJNR^R 22 , -NR^CtOJR 22 , -OCH^COJNR^R 22 , -C(0)R 21 and 
-C(0)0R 21 , 

aryl, aryloxy, aryloxycarbonyl, aroyl, aryl-C^-alkoxy, aryl-C^-alkyl, aryl-C 2 ^-alkenyl, aryl- 
C 2 -6-alkynyl, heteroaryl, heteroaryl-C^-alkyl, heteroaryl-C 2 _6-alkenyl or heteroaryl- 
C 2 -6-alkynyl, 
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of which the aryl and heteroaryl moieties optionally may be substituted with one 
or more substituents selected from 

halogen, -CN, -CH 2 CN, -CHF 2 , -CF 3 , -OCF 3) -OCHF 2 , -OCH 2 CF 3 , -OCF 2 CHF 2 , 
5 -OS(0) 2 CF 3 , -SCF 3 , -N0 2 , -OR 21 , -NR^R 22 , -SR 21 , -NR 21 S(0) 2 R 22 , -SfO^NR^R 22 , 

-S(0)NR 21 R 22 , -S(0)R 21 , -S(0) 2 R 21 , -OS(0) 2 R 21 , -C(0)NR 21 R 22 , -OCtOJNR^R 22 , 
-NR 21 C(0)R 22 . -CH.CtOJNR^R 22 , -OCH.CCOJNR^R 22 , -CH 2 OR 21 , -CH 2 NR 21 R 22 , 
-OC(0)R 21 , -C(0)R 21 and -C(0)OR 21 , 

10 C^-alkyl, C 2 -6-alkenyl and (Walkynyl, 

which may optionally be substituted with one or more substituents se- 
lected from -CHF 2| -CF 3f -OCF 3 , -OCHF 2 , -OCH 2 CF 3 , -OCF 2 CHF 2 , 
-SCF 3 , -OR 21 , -NR^R 22 , -SR 21 , -S(0)R 2 \ -S(0) 2 R 21 , -CfOJNR^R 22 , 
15 -OC^NR^R 22 , -NR 21 C(0)R 22 , -OCH^CONR^R 22 , -C(0)R 21 and 

-C(0)OR 2 \ 

wherein R 21 and R 22 independently are hydrogen, -CF 3 , C^-alkyl, tri-C^-alkylsilyl, C^-cyclo- 
alkyl, C^-cycloalkyl-Ci^-alkyl, aryl, aryl-C^-alkyl or heteroaryl, or R 21 and R 22 when at- 
20 tached to the same nitrogen atom together with the said nitrogen atom may form a 3 to 8 
membered heterocyclic ring optionally containing one or two further heteroatoms selected 
from nitrogen, oxygen and sulfur, and optionally containing one or two double bonds, 

or two of the groups R 16 to R 19 when placed in adjacent positions together may form a bridge 
25 -(CR^R^Ja-O-CCR^R 19 )^-, 

wherein 

a is 0, 1 or 2, 

30 . .. _ _ _ 

cis 1 or 2, 

R 16 , R 17 ', R 18 ' and R 19 ' independently are hydrogen, Ci-e-alkyI or halogen, 
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E is a 3 to 9 membered mono- or bicyclic ring which may optionally contain one or two dou- 
ble bonds and which may optionally contain one or two heteroatoms selected from nitrogen, 
oxygen and sulfur, wherein one or two groups R 23 and R 24 may be attached to the same or 
different ring carbon atoms and wherein a group R 31 may be attached to a ring nitrogen atom 
5 when present, or 



r 25 r 23 




wherein 

10 m and p independently are 0, 1, 2, 3 or 4, with the proviso that when both m and p are pre- 
sent in the same formula at least one of m and p is different from 0, 

R 23 and R 24 independently are 
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hydrogen, -CHF 2 , -CF 3 , -OCF 3l -OCHF 2 , -OCH 2 CF 3 , -OCF 2 CHF 2 , -SCF 3 , -OR 36 , -NR^R 37 
-SR 36 , -S(0)R 36 , -S(0) 2 R 36 , -C^OJNR^R 37 , -OCfOJNR^R 37 , -NR 36 C(0)R 37 
-OCH 2 C(0)NR 36 R 37 . -CCOR 36 or -0(0)0*?*, 

Cn-alkyl, C M -alkenyl or C M -alkynyi, 

which may optionally be substituted with one or more substituents selected from 
-CHF 2 , -CF 3 , -OCF 3 , -OCHF 2 , -OCH 2 CF 3 , -OCF 2 CHF 2 . -SCF 3 , -OR 36 , -NR 36 R 37 , 
-SR 36 , -S(0)R 36 , -S(0) 2 R 36 , -C(0)NR 36 R 37 , -OCfOJNR^R 37 , -NR^CfOJR 37 , 
-OCHzCfOJNR^R 37 , -0(O)R x and -0(0)0*?*, 

C M -cycloalkyl, C^-cycloalkylidene, Cs-s-cycloalkenyl, heterocyclyl, C M -cycloalkyl- 
C^-alkyl, C M -cycloalkyl-C 2 -6-alkenyl, C 3 _B-cycloalkyl-C 2 _6-alkynyl, C w -cycloalkenyl- 
C^-alkyl, C 3 ^-cycloalkenyl-C 2 ^-alkenyl, C M -cycloalkenyl-C 2 ^-alkynyl, heterocyclyl- 
O-e-alkyl, heterocyclyl-C 2 ^-alkenyl or heterocyclyl-C 2 ^-alkynyl, 

of which the cyclic moieties optionally may be substituted with one or more sub- 
stituents selected from 

-CHF 2 , -CF 3 , -OCF 3l -OCHF 2 , -OCH 2 CF 3 , -OCF 2 CHF 2t -SCF 3 , -OR 36 , -NR 36 R 37 , 
-SR 36 , -S(0)R 36 , -S(0) 2 R 36 , -C(0)NR 38 R 37 , -OC(0)NR 38 R 37 , -NR 36 C(0)R 37 , 
-OCH 2 C(0)NR 36 R 37 , -C(0)R 36 and -C(0)OR 38 , 

C^-alkyl, C^-alkenyl and C^-alkynyl, 

which may optionally be substituted with one or more substituents se^ 
lected from -CHF 2 , -CF 3 , -OCF 3> -OCHF 2 , -OCH 2 CF 3 , -OCF 2 CHF 2 , 
-SCF 3 , -OR 36 , -NR 36 R 37 , -SR 36 , -S(0)R 36 , -S(0) 2 R 36 , -G(0)NR 36 R 37 , 
-OC(0)NR 36 R 37 , -NR^CtOJR 37 , -OCHzCfONR^R 37 , -C(0)R 36 and 
-C(0)OR 36 , 

aryl, arylbxy, aroyl, aryl-C^-alkoxy, aryl-d-e-alkyl, aryl-C 2 ^-alkenyl, aryl-C 2< -alkynyl, het- 
eroaryl, heteroaryl-Ci^-alkyl, heteroaryl-C 2 ^-alkenyl or heteroaryl-C^-alkynyl, 
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of which the aryl and heteroaryl moieties optionally may be substituted with one 
or more substituents selected from 

halogen. -CN, -CH 2 CN, -CHF 2 , -CF 3 , -OCF 3 , -OCHF 2 , -OCH 2 CF 3 , -OCF 2 CHF 2 , 
-OS(0) 2 CF 3 , -SCF 3 , -N0 2 , -OR 38 , -NR 36 R 37 , -SR 36 , -NR^OzR 37 , -S(0) 2 NR 38 R 37 , 
-S(0)NR 38 R 37 , -S(0)R 36 , -S(0) 2 R 38 , -OStO^R 36 , -C(0)NR 36 R 37 , -OC(0)NR 36 R 37 , 
-NR^CCOR 37 , -CH 2 C(0)NR 38 R 37 . -CH 2 C(0)NR 38 R 37 , -CHzOR 36 , -CH 2 NR 36 R 37 , 
-OC(0)R 38 , -C(0)R 36 and -C(0)OR 38 , 

C^-alkyl, C M -alkenyl and C 2 ^-alkynyl, 

which may optionally be substituted with one or more substituents se- 
lected from -CHF 2 , -CF 3 , -OCF 3 , -OCHF 2 , -OCH 2 CF 3 , -OCF 2 CHF 2 , 
-SCF 3 , -OR 38 , -NR 36 R 37 , -SR 36 , -S(0)R 36 , -S(0) 2 R 36 . -C(0)NR 38 R 37 , 
-OC(0)NR 38 R 37 , -NR^CfOJR 37 , -OCHAOJNR^R 37 , -C(0)R 38 and 
-CCOJOR 36 , 

wherein R 36 and R 37 independently are hydrogen, C^-alkyl or aryl, 

of which the aryl moiety optionally may be substituted with one or more substitu- 
ents selected from halogen, -CN, -CF 3 , -OCF 3 , -N0 2 , -OR 38 , -NR^R 39 and 
C^-alkyl, 

wherein R 38 and R 39 independently are hydrogen or C^-alkyl, 

or R 36 and R 37 when attached to the same nitrogen atom together with the said nitrogen atom 
may form a 3 to 8 membered heterocyclic ring optionally containing one or two further het- 
eroatoms selected from nitrogen, oxygen and sulfur, and optionally containing one or two 
double bonds, 

or R 23 and R 24 when attached to the same ring carbon atom or different ring carbon atoms 
together may form a radical -©-(CH^-CR^-CCH,),-©-. -(CH^-CR^-fCHz),- or 
-S-(CH 2 )»-CR 40 R 41 -(CH 2 )rS-, 
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wherein 

t and I independently are 0, 1, 2, 3, 4 or 5, 

5 R 40 and R 41 independently are hydrogen or C^-alkyl, 

R 25 to R 30 independently are hydrogen, halogen, -CN, -CF 3t -N0 2 , -OR 42 , -NR^R 43 . C^-alkyl, 
C^s-cycloalkyl or C^s-cycloalkenyl, 

10 wherein R 42 and R 43 independently are hydrogen or C^-alkyl, or 

R 42 and R 43 when attached to the same nitrogen atom together with the said nitrogen atom 
may form a 3 to 8 membered heterocyclic ring optionally containing one or two further het- 
eroatoms selected from nitrogen, oxygen and sulfur, and optionally containing one or two 
15 double bonds, 

R 31 , R 32 and R 33 independently are hydrogen or C^-alkyl, 

R 34 and R 35 independently are 

20 

• hydrogen, d-e-alkyl, C^-alkoxy, C^-alkanoyl, -C(0)NR 44 R 45 or -S(0) 2 R 45 , 

• aryl, aroyl, aryl-C^-alkoxy, aryl-C^-alkanoyl or aryl-C^-alkyl, 

25 of which the aryl moieties optionally may be substituted with one or more substi- 

tuents selected from halogen, -CN, -CF 3 , -OCF 3 , -OR 44 , -NR^R 45 and C^-alkyl, 

wherein R 44 and R 45 independently are hydrogen or C^-alkyl, or 

30 R 34 and R 35 when attached to the carbon atom together with the said carbon atom may form 
a 3 to 8 membered cyclic ring optionally containing one or two heteroatoms selected from 
nitrogen, oxygen or sulfur, and optionally containing one or two double bonds, or 

R 34 and R 35 when attached to the nitrogen atom together with the said nitrogen atom may 
35 form a 3 to 8 membered heterocyclic ring optionally containing one or two further heteroa- 
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toms selected from nitrogen, oxygen or sulfur, and optionally containing one or two double 
bonds, 

as well as any optical or geometric isomer or tautomeric form thereof including mixtures of 
5 these or a pharmaceutical^ acceptable salt thereof. 

In a preferred embodiment V is -C(0)OH, -S(0) 2 OH, -C(0)NHOH or 5-tetrazolyl, and more 
preferred -C(0)OH or 5-tetrazolyl. 

10 In a preferred embodiment A is 





or 



— NR 7 — CH 2 — 



wherein R 7 is as defined for formula (I). 



15 



More preferred A is 



CH >— w 



or 



20 In a preferred embodiment Y is -C(O)-. 



In another preferred embodiment Y is a valence bond. 



In a preferred embodiment Z is 



25 




,46 



wherein R 46 and R 47 are as defined for formula (I). 
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More preferably, Z is 




In a preferred embodiment R 1 is hydrogen. 
In another preferred embodiment R 1 is methyl. 
In a preferred embodiment X is 



-2-(CH 2 )— N-2-0-(CR 13 R ,4 ) r -(CH 2 )- _ -(CH 2 )-(CR ,3 R 14 ) r (CH 2 )- 
R 12 

O 0 0 

N " (CR 13 R 14 )— (CH 2 )— O . -^-(CR 13 R 14 ) r -(CH 2 ) s , -iL-(CH 2 ) q — =-(CH 2 ) r 

R 12 



0 R 12 o R 12 0 

-^(CHj)— N— (CH 2 )— , ^ (CHz) _ N J_ (C R 13 R 14 )— (CH 2 ) S - , 



0 0 0 

-N-H-tCH,),— , -JLo-(CR 13 R ,4 )-(CH 2 )- , -^(CH,)— S~ (CH 2 ) S ~ 

R 12 

O 0 
— L N-(CR 13 R 14 )-(CH 2 )- , - lL (CH 2 ) q -(CR 13 R 14 )-0-(CH 2 )- 

R 12 



o R 12 

-"-(CH-fc- N— (CH 2 ) s -0- 



'2/q 

wherein q, r, s, R 12 , R 13 and R u are as defined for formula (I). 
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More preferably, X is 



O O 
-(CH 2 )— , -J-g=g- . -^(CH^-N— (CH 2 )— f 



o o 



(CH 2 )— N ^-(CH 2 ) S , _JJ_ (CH2) _n_ (C h 2) _o— , 



O O O 
— (CH 2 ) S — , _JJ- ( CH 2 ) q — N^Lo-tCH,)— , N " (CH 2 ) S 



O 

-(CR 13 H) r — 0-(CH 2 ) s - , 0-(CH 2 ) r 



O 

N-(CR 13 R 14 ) — 
H 



or 



wherein q is 0 or 1 , r is 0 or 1 , s is 0, 1 or 2, and R is hydrogen or C^-alkyl. 

Even more preferably, X is -C(0)NH-, -C(0)NHCH r , -C(0)NHCH(CH 3 )-, -C(0)NHCH 2 CH 2 - 
-C(0)CH 2 -, -C(0)CH=CH-, -(CH 2 ) S -, -C(O)-, -C(0)0- or-NHC(O)-, wherein s is 0 or 1. 

Still more preferably, X is -C(0)NH-, -C(0)NHCH 2 -, -C(0)NHCH(CH 3 )-. -C(0)NHCH 2 CH r . • 
C(0)CH2-, -(CH 2 )-, -C(0)- or -NHC(O)-. 

Of these X is preferably -C(0)NH- or -C(0)NHCH(CH 3 )-. 
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In a preferred embodiment D is 



R' 8 R"^ R" R 18 R ,7 ^* 0 




wherein R 16 , R 17 , R 18 , R 19 and R 20 are as defined for formula (I). 
More preferably, D is 




R ,a R ie 

wherein R 16 , R 17 , R 18 and R 20 are as defined for formula (I). 
In a preferred embodiment D is 




wherein R 16 , R 17 and R 20 are as defined for formula (I). 
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More preferably, R 16 and R 17 are both hydrogen and R 20 is C^-alkyl or CWcycloalkyl-C^- 
alkyl. Even more preferably, R 20 is cyclopropylmethyl, butyl or isopropyl, especially preferred 
isopropyl. 

5 

In another preferred embodiment D is 

s R 16 ■ Q R 16 

10 wherein R 16 and R 17 are as defined for formula (I). 
In yet another preferred embodiment D is 




wherein R 16 f R 17 and R 18 are as defined for formula (I). 

Preferably, R 16 , R 17 and R 18 are independently 

20 hydrogen, halogen, -CN, -N0 2 , -CF 3 , OCF 3 , hydroxy, -SCF 3 , d-e-alkyl, C^-alkyl substituted 
with hydroxy, C^-alkyl substituted with -S(0) 2 R 21 , C^-alkoxy, -S-C^-alkyl, -C(0)OR 21 , 
-C(0)R 21 , -CH 2 (0)R 2 \ -C(D)NR 21 R 22 , -S(0)R 21 , -S(0) 2 R 21 , -S(0) 2 CF 3 , -SCO^NR^R 22 , 
C3-8-cycloalkyl, C^-cycloalkyl-d-e-alkoxy, C^-cycloalkyl-C^-alkylthio or C^-cycloalkylthio, 

25 wherein R 21 and R 22 independently are hydrogen, C^-alkyl, tri-C^-alkylsilyl, C^-cycloalkyl, 
C^-cycioalkyl-d^-alkyl, phenyl, phenyl-C^-alkyl, 2,3-dihydroindolyl or isoindolyl, or R 21 and 
R 22 together with the nitrogen atom to which they are attached form a piperidine ring, 

phenoxy, phenoxycarbonyl, phenyl, phenyl-C^-alkoxy, phenyl-C^-alkyl, furanyl, tetrazolyl, 
30 benzoxazolyl or oxadiazolyl, of which the ring systems optionally may be substituted with 
halogen, -CN, -CF 3 , -OCF 3 , -N0 2 , -C(0)OR 21 , -OR 21 , -NR^R 22 or C^-alkyl, wherein R 21 and 
R 22 independently are hydrogen or C^-alky!, or 
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wherein R 16 and R 17 in adjacent positions form the radical -0-CH 2 -0-, -CF2-O-CF2-O- or 
-0-CF 2 -CF 2 -0-, and R 18 is hydrogen. 

5 More preferably, R 16 , R 17 and R 18 are independently 

hydrogen, halogen, -CN, -N0 2 , -CF 3l -OCF 3 , -SCF 3 , C^-alkyl, C^-alkyi substituted with hy- 
droxy, C^-alkyl substituted with -S(0) 2 R 2 \ C^-alkoxy, -S-C^-alkyl, -C(0)OR 2 \ -C(0)R 21 , 
-CH 2 (0)R 21 , -C(0)NR 21 R 22 , -S(0)R 2 \ -S(0) 2 R 2 \ -S(0) 2 CF 3 , -SfO^NR^R 22 , C 3 ^cyclo- 
10 alkyl-C^-alkoxy, C^-cycloalkyl-Ci^-alkylthio or C^-cycloalkylthio, 

wherein R 21 and R 22 independently are hydrogen, C^-alkyl, tri-C^-alkylsilyl, C^-cycloalkyl, 
C 3 ^-cycloalkyl-Ci^-alkyl, phenyl or 2,3-dihydroindolyl, or R 21 and R 22 together with the nitro- 
gen atom to which they are attached form a piperidine ring, 

15 

phenoxy, phenyl, benzyl, furanyl, tetrazolyl, benzoxazolyl or oxadiazolyl, of which the ring sys- 
tems optionally may be substituted with halogen, -C(0)OR 21 or C^-alkyl, wherein R 21 is hy- 
drogen or Ci_6-alkyl, or 

20 wherein R 16 and R 17 in adjacent positions form the radical -CF 2 -0-CF r 0- or -0-CF 2 -CF 2 -0- f 
and R 18 is hydrogen. 

Even more preferably, R 16 , R 17 and R 18 independently are 

25 hydrogen, halogen, -CN, -NO z , -CF 3 , -OCF 3 , -SCF 3 , C^-alkyl, C^-alkyl substituted with hy- 
droxy, C^-alkoxy, -S-C^-alkyl, -C(0)OR 21 , -C(0)R 21 , -CH 2 (0)R 21 , -CfOJNR^R 22 , -S(0) 2 R 21 , 
-(O^CFaor-SCO^NR^R 22 , 

wherein R 21 and R 22 independently are hydrogen, d^-alkyl, tri-C^-alkylsilyl, phenyl or 
30 2,3-dihydroindolyl, 

phenoxy, phenyl, benzyl, furanyl, tetrazolyl, benzoxazolyl or oxadiazolyl, of which the ring sys- 
tems optionally may be substituted with halogen, -C(0)OR 21 or d^-alkyl, wherein R 21 is hy- 
drogen or d^-alkyl, or 

35 
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wherein R 16 and R 17 in adjacent positions form the radical -CF 2 -0-CF 2 -0- or -0-CF 2 -CF 2 -0-, 
and R 18 is hydrogen. 

Still more preferably, R 16 , R 17 and R 18 are independently hydrogen, halogen, -CN, -N0 2 , -CF- 
5 3 , -OCF 3 , -SCF 3 , C^-alkyl, C^-alkoxy, -S-d-e-alkyl, -C(0)OC lJ6 -alkyl, -S(0) 2 Ci_6-alkyl , 
-S(0) 2 CF 3 , -C(0)N(C^-alkyl)(C^-alkyl) f ^(OfeNfohenylXC^Ikyl), -C^OJC^-alkyl, 
-CH 2 OH, -CHaOCtri-d^-alkylsilyl), 2,3-dihydroindoM-ylsulfonyl, phenoxy, phenyl, 4-chloro- 
phenyl, 1,3,5-trimethylbenzyl, benzoxazolyl, 2-methyltetrazol-5-yl, 2-methyl-3-methoxy- 
carbonylfuran-5-yl or 3-isopropyl-[1 ,2,4]oxadiazol-5-yl). 

10 

In a preferred embodiment one of R 16 to R 18 is hydrogen. 

In another preferred embodiment two of R 16 to R 18 are hydrogen. 

15 In yet another preferred embodiment R 16 and R 17 are both hydrogen and R 18 is -OCF 3 , -SCF 3 
-CF 3 , -S(0) 2 CH 3 , phenyl, halogen, C^-alkyl, nitro, -S-C^-alkyl or -S(0) 2 NR 21 R 22 , wherein 
R 21 is C^-alkyl and R 22 is phenyl. 

In still another preferred embodiment R 16 and R 17 are both hydrogen and R 18 is -OCF 3 or 
20 halogen. 

In a further embodiment R 16 is hydrogen and R 17 and R 18 are both halogen or are both -CF 3 . 

In yet a further embodiment R 16 is hydrogen, R 17 is -CF 3 and R 18 is halogen, -CN, C^-alkoxy 
25 or-OCF 3 . 

In still a further embodiment R 16 is hydrogen, R 17 is -OCF 3 and R 18 is -S(0) 2 CH 3 , -CH 2 0-tri-Ci. 
6 -alkylsilyl f benzoxazolyl or-CH 2 OH. 

30 In another embodiment R 16 is hydrogen, R 17 is C^-alkyl and R 18 is -S(0) 2 NR 21 R 22 , wherein 
R 21 is C^-alkyl and R 22 is phenyl. 

In still another embodiment R 16 , R 17 and R 18 are selected from hydrogen, -OCF 3 , -CF 3 , -Br, -F 
and -CI, 
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wherein m, p and R 23 to R 35 are as defined for formula (I). 
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More preferably, E is 




(CH 2 ) p 




(CH 2 ) P 




R 27 s 


R 20 






R*^ 


T ^ R 30 

<CH 2 ) p 



n 



or 



wherein p. R 23 , R 24 , R 25 , R 26 , R 27 , R 28 , R 29 , R 30 , R 34 and R 35 are as defined for formula (I). 
Even more preferably, E is 






CH, 




( CH 2>2 



10 




Y 



CH, 





CH 2 




wherein R 23 , R 24 , R 25 , R 26 , R 27 , R 34 and R 35 are as defined for formula (I). 
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CH 2 
I 

When E is , R 34 and R 35 are preferably independently d-e-alkyl, hydrogen or 

C^-alkoxy. More preferably, R 34 and R 35 are both C^-alkyl. 

In another preferred embodiment E is 

5 




wherein R 23 and R 24 are as defined for formula (I). 
10 Preferably, E is 




wherein R 23 and R 24 are as defined for formula (I). 

15 

Preferably, R 23 and R 24 are independently selected from hydrogen, C^-alkyl, C^-cycloalkyl, 
C^-cycloalkylidene, phenoxy, phenyl, -C(0)NR 36 R 37 and -OC(0)NH-phenyI, of which the 
phenyl moiety optionally may be substituted with -OCF 3l wherein R 36 and R 37 are as defined in 
claim 1, or R 23 and R 24 together form the radical -(CH 2 ) r CR 40 R 41 -(CH 2 ),- > -CHCH^t-CR^R 41 - 
20 (CH 2 ) r O-, -S-(CH 2 ) r CR 40 R 41 -(CH 2 ) r S-, wherein t, I, R 40 and R 41 are as defined for formula (I). 

More preferably, R 23 is hydrogen and R 24 is C^-alkyl such as fert-butyl or C^-cycloalkyl 
such as cyclohexyl, wherein R 23 and R 24 are both C^-alky! or wherein R 23 and R 24 together 
form the radical -(CH 2 ) 5 -. 
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In yet another preferred embodiment E is 




5 wherein R 25 , R 26 and R 27 are as defined for formula (I). 
Preferably, E is 




10 

wherein R 25 , R 26 and R 27 are as defined for formula (I). 

Preferably, R 25 , R 26 and R 27 are independently selected from hydrogen, halogen, C^-alkyl, 
C^-alkoxy, C^-cycloalkyl, C^-cycloalkenyl, -CF 3l -OCF 3 or -NR 42 R 43 , wherein R 42 and R 43 
15 are as defined for formula (I). 

More preferably, E is 



R 23 




20 

wherein R 25 is -OCF 3 , -CF 3 , C^-alkyl such as tert-butyl, piperidyl, Cs-e-cycloalkyl such as 
cyclohexyl or C^-cycloalkenyl such as cyclohexenyl. 
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5 Of these E is preferably 




In one preferred embodiment the present invention relates to compounds of the general for- 
10 mula (I,): 




wherein V t A, R 46 , R 47 , R 1 , E, X and D are as defined for formula (I) or in any one of the 
15 above preferred embodiments. 
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In another preferred embodiment the present invention relates to compounds of the general 
formula (l 2 ): 




d 2 ) 



wherein V, A, R 48 , R 47 , R\ E, X and D are as defined for formula (I) or in any one of the 
above preferred embodiments. 

In still another preferred embodiment the present invention relates to compounds of the gen- 
10 eral formula (l 3 ): 




wherein V, A, R 46 , R 47 , R\ E, X and D are as defined for formula (I) or in any one of the 
15 above preferred embodiments. 

In yet another preferred embodiment the present invention relates to compounds of the gen : 
eral formula (l 4 ): 



20 




(• 4 ) 



wherein V is -C(0)OR 2 , -C(0)NR 2 R 3 or -C(0)NR 2 OR 3 , and R 1 , R 2 , R 3 , E, X and D are as de- 
fined for formula (I) or in any one of the above preferred embodiments. 
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In a further preferred embodiment the present invention relates to compounds of the general 
formula (l 5 ): 




5 

wherein R 46 , R 47 , R 1 , E, X and D are as defined for formula (I) or in any one of the above pre- 
ferred embodiments. 

In still a further preferred embodiment the present invention relates to compounds of the 
10 general formula (l 6 ): 




wherein R 46 , R 47 , R 1 , E, X and D are as defined for formula (I) or in any one of the above pre 
15 ferred embodiments. 

In yet a further preferred embodiment the present invention relates to compounds of the 
general formula (l 7 ): 




wherein R 46 , R 47 , R 1 ,E,X and D are as defined for formula (l)'or in any one of the above pre- 
ferred embodiments. 
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In another preferred embodiment the present invention relates to compounds of the general 
formula (l 8 ): 



wherein R 46 , R 47 , R\ E, X and D are as defined for formula (I) or in any one of the above pre- 
ferred embodiments. 

10 In still another preferred embodiment the present invention relates to compounds of the gen- 
eral formula (l 9 ): 



15 wherein R 46 , R 47 , R 1 , E, X and D are as defined for formula (I) or in any one of the above pre- 
ferred embodiments. 

In the above formulae (h) to (l 3 ) and (l 5 ) to (l 9 ), R 46 and R 47 are preferably both hydrogen. 

20 The compounds of the present invention may have one or more asymmetric centres and it is 
intended that any optical isomers, as separated, pure or partially purified optical isomers or 
racemic mixtures thereof are included within the scope of the invention. 

Furthermore, when a double bond or a fully or partially saturated ring system is present in the 
25 molecule geometric isomers may be formed. It is intended that any geometric isomers, as 
separated, pure or partially purified geometric isomers or mixtures thereof are included within 
the scope of the invention. Likewise, molecules having a bond with restricted rotation may 
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form geometric isomers. These are also intended to be included within the scope of the 
present invention. 

Furthermore, some of the compounds of the present invention may exist in different tauto- 
5 meric forms and it is intended that any tautomeric forms which the compounds are able to 
form are included within the scope of the present invention. 

The present invention also encompasses pharmaceutical^ acceptable salts of the present 
compounds. Such salts include pharmaceutical^ acceptable acid addition salts, pharma- 

10 ceutically acceptable metal salts, ammonium and alkylated ammonium salts. Acid addition 
salts include salts of inorganic acids as well as organic acids. Representative examples of 
suitable inorganic acids include hydrochloric, hydrobromic, hydroiodic, phosphoric, sulfuric, 
nitric acids and the like. Representative examples of suitable organic acids include formic, 
acetic, trichloroacetic, trifluoroacetic, propionic, benzoic, cinnamic, citric, fumaric, glycolic, 

15 lactic, maleic, malic, malonic, mandelic, oxalic, picric, pyruvic, salicylic, succinic, methane- 
sulfonic, ethanesulfonic, tartaric, ascorbic, pamoic, bismethylene salicylic, ethanedisulfonic, 
gluconic, citraconic, aspartic, stearic, palmitic, EDTA, glycolic, p-aminobenzoic, glutamic, 
benzenesulfonic, p-toluenesulfonic acids and the like. Further examples of pharmaceutical^ 
acceptable inorganic or organic acid addition salts include the pharmaceutical^ acceptable 

20 salts listed in J. Pharm. Sci. 1977, 66, 2, which is incorporated herein by reference. 
Examples of metal salts include lithium, sodium, potassium, magnesium salts and the like. 
Examples of ammonium and alkylated ammonium salts include ammonium, methyl-, 
dimethyl-, trimethyl-, ethyl-, hydroxyethyh diethyl-, butyl-, tetramethylammonium salts and 
the like. 

25 

Also intended as pharmaceutical^ acceptable acid addition salts are the hydrates, which the 
present compounds, are able to form. 

Furthermore, the pharmaceutical^ acceptable salts comprise basic amino acid salts such as 
30 lysine, arginine and ornithine. 

The acid addition salts may be obtained as the direct products of compound synthesis. In the 
alternative, the free base may be dissolved in a suitable solvent containing the appropriate 
acid, and the salt isolated by evaporating the solvent or otherwise separating the salt and 
35 solvent. 
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The compounds of the present invention may form solvates with standard low molecular 
weight solvents using methods well known to the person skilled in the art. Such solvates are 
also contemplated as being within the scope of the present invention. 

5 

The invention also encompasses prodrugs of the present compounds, which on administra- 
tion undergo chemical conversion by metabolic processes before becoming pharmacologi- 
cally active substances. In general, such prodrugs will be functional derivatives of the com- 
pounds of the general formula (I), which are readily convertible in vivo into the required com- 
10 pound of the formula (I). Conventional procedures for the selection and preparation of suit- 
able prodrug derivatives are described, for example, in "Design of Prodrugs", ed. H. Bund- 
gaard, Elsevier, 1985. 

The invention also encompasses active metabolites of the present compounds. 

15 

The compounds according to the present invention act to antagonize the action of glucagon 
and are accordingly useful for the treatment and/or prevention of disorders and diseases in 
which such an antagonism is beneficial. 

20 Accordingly, in a further aspect the invention relates to a compound according to the inven- 
tion for use as a medicament. 

The invention also relates to pharmaceutical compositions comprising, as an active ingredi- 
ent, at least one compound according to the invention together with one or more pharmaceu- 
25 tically acceptable carriers or excipients. 

The pharmaceutical composition is preferably in unit dosage form, comprising from about 
0.05 mg to about 1000 mg, preferably from about 0.1 mg to about 500 mg and especially 
preferred from about 0.5 mg to about 200 mg of the compound according to the invention. 

30 

Furthermore, the invention relates to the use of a compound according to the invention for 
the preparation of a pharmaceutical composition for the treatment and/or prevention of a 
disorder or disease, wherein a glucagon antagonistic action is beneficial. 
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The invention also relates to a method for the treatment and/or prevention of disorders or 
diseases, wherein a glucagon antagonistic action is beneficial the method comprising admin- 
istering to a subject in need thereof an effective amount of a compound according to the in- 
vention. 

5 

Owing to their antagonizing effect of the glucagon receptor the present compounds may be 
suitable for the treatment and/or prevention of any glucagon-mediated conditions and diseases. 

Accordingly, the present compounds may be applicable for the treatment and/or prevention of 
10 hyperglycemia, IGT, insulin resistance syndromes, syndrome X, Type 1 diabetes, Type 2 diabe- 
tes, hyperlipemia, dyslipidemia, hypertriglyceridemia, giucagonomas, acute pancreatitis, car- 
diovascular diseases, hypertension, cardiac hypertrophy, gastrointestinal disorders, obesity, 
diabetes as a consequence of obesity, diabetic dyslipidemia, etc. Furthermore, they may be ap- 
plicable as diagnostic agents for identifying patients having a defect in the glucagon receptor, as 
15 a therapy to increase gastric acid secretions and to reverse intestinal hypomobility due to gluca- 
gon administration. 

In a preferred embodiment of the invention the present compounds are used for the manu- 
facture of a medicament for the treatment and/or prevention of hyperglycemia. 

20 

In yet a preferred embodiment of the invention the present compounds are used for the 
manufacture of a medicament for lowering blood glucose in a mammal. 

In another preferred embodiment of the invention the present compounds are used for the 
25 preparation of a pharmaceutical composition for the treatment and/or prevention of IGT. 

In still another preferred embodiment of the invention the present compounds are used for 
the preparation of a pharmaceutical composition for the treatment and/or prevention of Type 
2 diabetes. 

30 

In yet another preferred embodiment of the invention the present compounds are used for 
the preparation of a pharmaceutical composition for the delaying or prevention of the pro- 
gression from IGT to Type 2 diabetes. 



WO OO/69810 



PCT/DKOO/00264 



55 

In yet another preferred embodiment of the invention the present compounds are used for 
the preparation of a pharmaceutical composition for the delaying or prevention of the pro- 
gression from non-insulin requiring Type 2 diabetes to insulin requiring Type 2 diabetes. 

5 In a further preferred embodiment of the invention the present compounds are used for the 
preparation of a pharmaceutical composition for the treatment and/or prevention of Type 1 
diabetes. Such treatment and/or prevention is normally accompanied by insulin therapy. 

In a further preferred embodiment of the invention the present compounds are used for the 
10 preparation of a pharmaceutical composition for the treatment and/or prevention of obesity. 

In still a further embodiment of the invention the present compounds are used for the prepa- 
ration of a pharmaceutical composition for the treatment and/or prevention of an appetite 
regulation or energy expenditure disorder. 

15 

In a further aspect of the invention the present compounds may be administered in combination 
with one or more pharmacologically active substances eg selected from antidiabetics, 
antiobesity agents, antihypertensive agents and agents for the treatment and/or prevention of 
complications resulting from or associated with diabetes. 

20 

Suitable antidiabetics comprise insulin, GLP-1 derivatives such as those disclosed in WO 
98/08871 to Novo Nordisk A/S, which is incorporated herein by reference, as well as orally 
active hypoglycaemic agents. 

25 The orally active hypoglycaemic agents preferably comprise sulphonylureas, biguanides, 
meglitinides, oxadiazolidinediones, thiazolidinediones, glucosidase inhibitors, glucagon 
antagonists, GLP-1 agonists, potassium channel openers such as those disclosed in WO 
97/26265 and WO 99/03861 to Novo Nordisk A/S which are incorporated herein by 
reference, insulin sensitizers, DPP-IV (dipeptidyl peptidase-IV) inhibitors, inhibitors of hepatic 

30 enzymes involved in stimulation of gluconeogenesis and/or glycogenosis, glucose uptake 
modulators, compounds modifying the lipid metabolism such as antihyperlipidemic agents 
and antilipidemic agents, compounds lowering food intake, PPAR (peroxisome proliferator- 
activated receptor) and RXR (retinoid X receptor) agonists and agents acting on the ATP- 
dependent potassium channel of the (3-cells. 

35 
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In one embodiment of the invention the present compounds are administered in combination 
with insulin. 

In a further embodiment the present compounds are administered in combination with a 
5 sulphonylurea eg tolbutamide, glibenclamide, glipizide or glicazide. 

In another embodiment the present compounds are administered in combination with a 
biguanide eg metformin. 

10 In yet another embodiment the present compounds are administered in combination with a 
meglitinide eg repaglinide. 

In still another embodiment the present compounds are administered in combination with a 
thiazolidinedione eg troglitazone, ciglitazone, pioglitazone, rosiglitazone or the compounds 
15 disclosed in WO 97/41097 to Dr. Reddy's Research Foundation. 

Furthermore, the present compounds may be administered in combination with the insulin 
sensitizers disclosed in WO 99/19313 to Dr. Reddy's Research Foundation. 

20 In a further embodiment the present compounds are administered in combination with an 
a-glucosidase inhibitor eg miglitol or acarbose. 

In another embodiment the present compounds are administered in combination with an 
agent acting on the ATP-dependent potassium channel of the (}-cells eg tolbutamide, gliben- 
25 clamide, glipizide, glicazide or repaglinide. 

Furthermore, the present compounds may be administered in combination with nateglinide. 

In still another embodiment the present compounds are administered in combination with an 
30 antihyperlipidemic agent or antilipidemic agent eg cholestyramine, colestipol, clofibrate, 
gemfibrozil, lovastatin, pravastatin, simvastatin, probucol or dextrothyroxine. 



In a further embodiment the present compounds are administered in combination with more 
than one of the above-mentioned compounds eg in combination with a sulphonylurea and 
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metformin, a sulphonylurea and acarbose, repaglinide and metformin, insulin and a 
sulphonylurea, insulin and metformin, insulin and troglitazone, insulin and lovastatin, etc. 

Furthermore, the compounds according to the invention may be administered in combination 
5 with one or more antiobesity agents or appetite regulating agents. 

Such agents may be selected from the group consisting of CART (cocaine amphetamine 
regulated transcript) agonists, NPY (neuropeptide Y) antagonists, MC4 (melanocortin 4) 
agonists, orexin antagonists, TNF (tumor necrosis factor) agonists, CRF (corticotropin releas- 

10 ing factor) agonists, CRF BP (corticotropin releasing factor binding protein) antagonists, uro- 
cortin agonists, (33 agonists, MSH (melanocyte-stimulating hormone) agonists, MCH 
(melanocyte-concentrating hormone) antagonists, CCK (cholecystokinin) agonists, serotonin 
re-uptake inhibitors, serotonin and noradrenaline re-uptake inhibitors, 5HT (serotonin) ago- 
nists, bombesin agonists, galanin antagonists, growth hormone, growth hormone releasing 

15 compounds, TRH (thyreotropin releasing hormone) agonists, UCP 2 or 3 (uncoupling protein 
2 or 3) modulators, leptin agonists, DA (dopamine) agonists (bromocriptin, doprexin), li- 
pase/amylase inhibitors, PPAR modulators, RXR modulators orTR (3 agonists. 

In one embodiment of the invention the antiobesity agent is leptin. 

20 

In another embodiment the antiobesity agent is dexamphetamine or amphetamine. 
In another embodiment the antiobesity agent is fenfluramine or dexfenfluramine. 
25 In still another embodiment the antiobesity agent is sibutramine. 
In a further embodiment the antiobesity agent is orlistat. 
In another embodiment the antiobesity agent is mazindol or phentermine. 

30 

Furthermore, the present compounds may be administered in combination with one or more 
antihypertensive agents. Examples of antihypertensive agents are (3-blockers such as 
alprenolol, atenolol, timolol, pindolol, propranolol and metoprolol, ACE (angiotensin 
converting enzyme) inhibitors such as benazepril, captopril, enalapril, fosinopril, lisinopril, 
35 quinapril and ramipril, calcium channel blockers such as nifedipine, felodipine, nicardipine, 
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isradipine, nimodipine, diltiazem and verapamil, and a-blockers such as doxazosin, urapidil, 
prazosin and terazosin. Further reference can be made to Remington: The Science and 
Practice of Pharmacy, 19th Edition, Gennaro, Ed., Mack Publishing Co., Easton, PA, 1995. 

5 It should be understood that any suitable combination of the compounds according to the 
invention with one or more of the above-mentioned compounds and optionally one or more 
pharmacologically active substances are considered to be within the scope of the present 
invention. 

10 PHARMACEUTICAL COMPOSITIONS 

The compounds of the invention may be administered alone or in combination with pharma- 
ceutical^ acceptable carriers or excipients, in either single or multiple doses. The pharmaceu- 
tical compositions according to the invention may be formulated with pharmaceutical^ ac- 
15 ceptable carriers or diluents as well as any other known adjuvants and excipients in accor- 
dance with conventional techniques such as those disclosed in Remington: The Science and 
Practice of Pharmacy, 19 th Edition, Gennaro, Ed., Mack Publishing Co., Easton, PA, 1995. 

The pharmaceutical compositions may be specifically formulated for administration by any 
20 suitable route such as the oral, rectal, nasal, pulmonary, topical (including buccal and sublin- 
gual), transdermal, intracisternal, intraperitoneal, vaginal and parenteral (including subcuta- 
neous, intramuscular, intrathecal, intravenous and intradermal) route, the oral route being 
preferred. It will be appreciated that the preferred route will depend on the general condition 
and age of the subject to be treated, the nature of the condition to be treated and the active 
25 ingredient chosen. 

Pharmaceutical compositions for oral administration include solid dosage forms such as cap- 
sules, tablets, dragees, pills, lozenges, powders and granules. Where appropriate, they can 
be prepared with coatings such as enteric coatings or they can be formulated so as to pro- 
30 vide controlled release of the active ingredient such as sustained or prolonged release ac- 
cording to methods well known in the art. 

Liquid dosage forms for oral administration include solutions, emulsions, suspensions, syr- 
ups and elixirs. 

35 
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Pharmaceutical compositions for parenteral administration include sterile aqueous and non- 
aqueous injectable solutions, dispersions, suspensions or emulsions as well as sterile pow- 
ders to be reconstituted in sterile injectable solutions or dispersions prior to use. Depot in- 
jectable formulations are also contemplated as being within the scope of the present inven- 
5 tion. 

Other suitable administration forms include suppositories, sprays, ointments, cremes, gels, 
inhalants, dermal patches, implants etc. 

10 A typical oral dosage is in the range of from about 0.001 to about 100 mg/kg body weight per 
day, preferably from about 0.01 to about 50 mg/kg body weight per day, and more preferred 
from about 0.05 to about 10 mg/kg body weight per day administered in one or more dos- 
ages such as 1 to 3 dosages. The exact dosage will depend upon the frequency and mode of 
administration, the sex, age, weight and general condition of the subject treated, the nature 

15 and severity of the condition treated and any concomitant diseases to be treated and other 
factors evident to those skilled in the art. 

The formulations may conveniently be presented in unit dosage form by methods known to 
those skilled in the art. A typical unit dosage form for oral administration one or more times 
20 per day such as 1 to 3 times per day may contain of from 0.05 to about 1000 mg, preferably 
from about 0.1 to about 500 mg, and more preferred from about 0.5 mg to about 200 mg. 

For parenteral routes, such as intravenous, intrathecal, intramuscular and similar administration, 
typically doses are in the order of about half the dose employed for oral administration. 

The compounds of this invention are generally utilized as the free substance or as a pharma- 
ceutically acceptable salt thereof. One example is an acid addition salt of a compound having 
the utility of a free base. When a compound of the formula (I) contains a free base such salts 
are prepared in a conventional manner by treating a solution or suspension of a free base of the 
30 formula (I) with a chemical equivalent of a pharmaceutical^ acceptable acid, for example, inor- 
ganic and organic acids. Representative examples are mentioned above. Physiologically ac- 
ceptable salts of a compound with a hydroxy group include the anion of said compound in com- 
bination with a suitable cation such as sodium or ammonium ion. 
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For parenteral administration, solutions of the novel compounds of the formula (I) in sterile 
aqueous solution, aqueous propylene glycol or sesame or peanut oil may be employed. Such 
aqueous solutions should be suitably buffered if necessary and the liquid diluent first rendered 
isotonic with sufficient saline or glucose. The aqueous solutions are particularly suitable for in- 
5 travenous, intramuscular, subcutaneous and intraperitoneal administration. The sterile aqueous 
media employed are all readily available by standard techniques known to those skilled in the 
art. 

Suitable pharmaceutical carriers include inert solid diluents or fillers, sterile aqueous solution 
10 and various organic solvents. Examples of solid carriers are lactose, terra alba, sucrose, cy- 
clodextrin, talc, gelatine, agar, pectin, acacia, magnesium stearate, stearic acid or lower alkyl 
ethers of cellulose. Examples of liquid carriers are syrup, peanut oil, olive oil, phospholipids, 
fatty acids, fatty acid amines, polyoxyethylene or water. Similarly, the carrier or diluent may 
include any sustained release material known in the art, such as glyceryl monostearate or 
15 glyceryl distearate, alone or mixed with a wax. The pharmaceutical compositions formed by 
combining the novel compounds of the formula (I) and the pharmaceutically acceptable carriers 
are then readily administered in a variety of dosage forms suitable for the disclosed routes of 
administration. The formulations may conveniently be presented in unit dosage form by meth- 
ods known in the art of pharmacy. 

20 

Formulations of the present invention suitable for oral administration may be presented as dis- 
crete units such as capsules or tablets, each containing a predetermined amount of the active 
ingredient, and which may include a suitable exdpient. These formulations may be in the form 
of powder or granules, as a solution or suspension in an aqueous or non-aqueous liquid, or as 
25 an oil-in-water or water-in-oil liquid emulsion. 

If a solid carrier is used for oral administration, the preparation may be tabletted, placed in a 
hard gelatine capsule in powder or pellet form or it can be in the form of a troche or lozenge. 
The amount of solid carrier will vary widely but will usually be from about 25 mg to about 1 g. 
30 If a liquid carrier is used, the preparation may be in the form of a syrup, emulsion, soft gela- 
tine capsule or sterile injectable liquid such as an aqueous or non-aqueous liquid suspension 
or solution. 

A typical tablet that may be prepared by conventional tabletting techniques may contain: 

35 
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Core: 



5 



Active compound (as free compound or salt thereof) 
Lactosum Ph. Eur. 
Cellulose, microcryst. (Avicel) 
Amberlite 

Magnesii stearas Ph. Eur. 



5.0 mg 
67.8 mg 
31.4 mg 
1.0 mg 



q.s. 



Coating: 
HPMC approx. 
10 Mywacett 9-40 T* approx. 



9 mg 
0.9 mg 



*Acy!ated monoglyceride used as plasticizer for film coating. 



If desired, the pharmaceutical composition of the invention may comprise the compound of 
15 the formula (I) in combination with further pharmacologically active substances such as those 
described in the foregoing. 

EXPERIMENTAL 

20 In the following section binding assays as well as functional assays useful for evaluating the 
efficiency of the compounds of the invention are described. 

Binding of compounds to the glucagon receptor was determined in a competition binding as- 
say using the cloned human glucagon receptor. 

25 

Antagonism was determined as the ability of the compounds to inhibit the amount of cAMP 
formed in the presence of 5 nM glucagon. 

For further characterization, antagonism was determined in a functional assay, measured as 
30 the ability of the compounds to right-shift the glucagon dose-response curve. Using at least 3 
different antagonist concentrations, the Kj was calculated from a Schild plot. 

Glucagon Binding Assay (I) 

Receptor binding was assayed using cloned human receptor (Lok et aL, Gene 140, 203-209 
35 (1994)). The receptor inserted in the pLJ6' expression vector using EcoRI/SSt1 restriction sites 
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(Lok et aL) was expressed in a baby hamster kidney cell line (A3 BHK 570-25). Clones were 
selected in the presence of 0.5 mg/mL G-418 and were shown to be stable for more than 40 
passages. The Kd was shown to be 0.1 nM. 

5 Plasma membranes were prepared by growing cells to confluence, detaching them from the 
surface and resuspending the cells in cold buffer (10 mM tris/HCI, pH 7.4 containing 30 mM 
NaCI, 1 mM dithiothreitol, 5 mg/L leupeptin (Sigma), 5 mg/L pepstatin (Sigma), 100 mg/L ba- 
citracin (Sigma) and 15 mg/L recombinant aprotinin (Novo Nordisk A/S)) t homogenization by 
two 10-s bursts using a Polytron PT 10-35 homogenizer (Kinematica), and centrifugation upon a 
10 layer of 41 w/v % sucrose at 95.000 x g for 75 min. The white band located between the two 
layers was diluted in buffer and centrifuged at 40.000 x g for 45 min. The precipitate containing 
the plasma membranes was suspended in buffer and stored at -80°C until use. 

Glucagon was iodinated according to the chloramine T method (Hunter and Greenwood, Nature 
15 194, 495 (1962)) and purified using anion exchange chromatography (Jorgensen et al., Hor- 
mone and Metab. Res. 4, 223-224 (1972). The specific activity was 460 ^iCi/jag on the day of 
iodination. Tracer was stored at -18°C in aliquots and were used immediately after thawing. 

Binding assays were carried out in triplicate in filter microtiter plates (MADV N65, Millipore). The 
20 buffer used in this assay was 50 mM HEPES, 5 mM EGTA, 5 mM MgCI 2 , 0.005% tween 20, pH 
7.4. Glucagon was dissolved in 0.05 M HCI, added an equal amount (w/w) of HSA and freeze- 
dried. On the day of use, it was dissolved in water and diluted in buffer to the desired concentra- 
tions. 

25 Test compounds were dissolved and diluted in DMSO. 140 buffer, 25 jiL glucagon or buffer, 
and 10 pi. DMSO or test compound were added to each well. Tracer (50.000 cpm) was diluted 
in buffer and 25 \iL were added to each well. 1-4 ^g freshly thawed plasma membrane protein 
diluted in buffer was then added in aliquots of 25 to each well. Plates were incubated at 30°C 
for 2 hours. Non-specific binding was determined with 10" 6 M of glucagon. Bound tracer and un- 

30 bound tracer were then separated by vacuum filtration (Millipore vacuum manifold). The plates 
were washed with 2 x 100 buffer/ well. The plates were air dried for a couple of hours, 
whereupon the filters were separated from the plates using a Millipore Puncher. The filters were 
counted in a gamma counter. 



WO OO/69810 



PCT/DKOO/00264 



63 

Functional Assay (1) 

The functional assay was carried out in 96 well microtiter plates (tissue culture plates, Nunc). 
The resulting buffer concentrations in the assay were 50 mM tris/HCI, 1 mM EGTA, 1 .5 mM 
MgS0 4l 1 .7 mM ATP, 20 jaM GTP, 2 mM IBMX (isobutyl-methyl-xanthine), 0.02% tween-20 and 
5 0.1% HSA. pH was 7.4. Glucagon and proposed antagonist were added in aliquots of 35 nl_ di- 
luted in 50 mM tris/HCI, 1 mM EGTA, 1.85 mM MgSQ 4 , 0.0222 % tween-20 and 0.111 % HSA, 
pH 7.4. 20 jiL of 50 mM tris/HCI, 1 mM EGTA, 1 .5 mM MgS0 4 , 1 1 .8 mM ATP, 0.14 mM GTP, 
14 mM IBMX and 0.1% HSA, pH 7.4 was added. GTP was dissolved immediately before the 
assay. 

10 

50 \iL containing 5 \ig of plasma membrane protein was added in a tris/HCI, EGTA, MgS0 4r 
HSA buffer (the actual concentrations were dependent upon the concentration of protein in the 
stored plasma membranes). 

15 The total assay volume was 140 fiL The assay was incubated for 2 hours at 37°C with continu- 
ous shaking. Reaction was terminated by addition of 25 jil_ 0.5 N HCL cAMP was measured by 
the use of a scintillation proximity kit (Amersham). 

Glucagon Binding Assay (II) 
20 Receptor binding was assayed using the cloned human receptor (Lok et al., Gene 140, 203-209 
(1994)). The receptor inserted in the pLJ6' expression vector using EcoRI/SSt1 restriction sites 
(Lok et al.) was expressed in a baby hamster kidney cell line (A3 BHK 570-25). Clones were 
selected in the presence of 0.5 mg/mL G-418 and were shown to be stable for more than 40 
passages. The Kd was shown to be 0.1 nM. 

25 

Plasma membranes were prepared by growing cells to confluence, detaching them from the 
surface and resuspending the cells in cold buffer (50 mM tris base, pH 7.4 containing 0.32 mM 
sucrose, 2 mM EGTA, 1 ng/mL leupeptin, 5 ^ig/mL pepstatin A, 5 jig/mL aprotinin, 1 mM 
phenylmethylsulfonylfluoride (all from Sigma)), homogenization by two 10-s bursts using a Poly- 
30 tron PT 10-35 homogenizer (Kinematica), and centrifugation. The homogenate was resus- 
pended and centrifuged again. The final precipitate containing the plasma membranes was 
suspended in buffer and stored at -80°C until use. 

Binding assays were carried out in duplicate in polypropylene tubes or microtiter plates. The 
35 buffer used in this assay was 50 mM HEPES pH 7.4 containing 5 mM EGTA, 5 mM MgCI 2 and 
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0.005% Tween 20. Sample (glucagon (Bachem CA) or test compounds) was added to each 
tube or well. Tracer (- 25.000 cpm) was diluted in buffer and was added to each tube or well. 
0.5 mg freshly thawed plasma membrane protein diluted in buffer was then added in aliquots to 
each tube or well. Tubes or plates were incubated at 37*C for 1 hour. Non-specific binding was 
5 determined with 1 0* 7 M of glucagon. Bound tracer and unbound tracer were then separated by 
vacuum filtration. The tubes or wells were washed twice with 0.01% Triton X-100 buffer. Scintil- 
lation fluid was added to the plates and radioactivity was quantified using a scintillation counter. 

Functional Assay (II) 

The functional assay determined the ability of the compounds to antagonize glucagon- 
stimulated formation of cAMP in a whole-cell assay. The assay was carried out in borosilicate 
glass 12 x 75 tubes. The buffer concentrations in the assay were 10 mM HEPES, 1 mM EGTA, 
1.4 mM MgCI 2l 0.1 mM IBMX, 30 mM NaCI, 4.7 mM KCI, 2.5 mM NaH 2 P0 4 , 3mM glucose and 
0.2% BSA. The pH was 7.4. Loose whole cells (0.5 mL, 10 6 /mL) were pretreated with various 
concentrations of compounds for 10 min at 37°C , then challenged with glucagon for 20 min. 
Some aliquots (500 jiL) of cells were treated with test compounds (55 jaL) alone to test for ago- 
nist activity. The reactions were terminated by centrifugation, followed by cell lysis with the addi- 
tion of 500 jaL 0.1% HCI. Cellular debris was pelleted and the supernatant containing cAMP 
evaporated to dryness. cAMP was measured by the use of an RIA kit (NEN, NEK-033). Some 
assays were carried out utilizing the adenylate cyclase FlashPlate system from NEN. 

Glucagon Binding Assay (III) 

BHK (baby hamster kidney cell line) cells were transfected with the human glucagon receptor 
and a membrane preparation of the cells was prepared. Wheat Germ Agglutinin derivatized 
25 SPA beads containing a scintillant (WGA beads) (Amersham) bound the membranes. 

125 l-glucagon bound to human glucagon receptor in the membranes and excited the scintil- 
lant in the WGA beads to light emission. Glucagon or samples binding to the receptor com- 
peted with 125 l-glucagon. 

30 All steps in the membrane preparation were kept on ice or performed at 4°C. BHK cells were 
harvested and centrifuged. The pellet was resuspended in homogenisation buffer (25 mM 
HEPES pH = 7.4, 2.5 mM CaCI 2 , 1.0 mM MgCI 2 , 250 mg/L bacitracin), homogenised 2x10 
sec using Polytron 10-35 homogenizer (Kinematica) and added the same amount of homog- 
enisation buffer as used for resuspension. After centrifugation (15 min at 1000 x g) the su- 

35 pernatant was transferred to cold centrifuge tubes and centrifuged for 45 min at 40.000 x g. 
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The pellet was resuspended in homogenisation buffer, homogenised 2x10 sec (Polytron) 
and additional homogenisation buffer was added. The suspension was centrifuged for 45 min 
at 40.000 x g and the pellet was resuspended in resuspension buffer (25 mM HEPES pH = 
7.4, 2.5 mM CaCI 2> 1.0 mM MgCI 2 ) and homogenised 2x10 sec. (Polytron). The protein con- 
5 centration was normally around 1.75 mg/mL Stabilisation buffer (25 mM HEPES pH = 7.4, 
2.5 mM CaCI 2 , 1.0 mM MgCI 2 ,1% BSA, 500 mg/L bacitracin, 2.5 M sucrose) was added and 
the membrane preparation was stored at -80°C. 

The glucagon binding assay was carried out in opti plates (Polystyrene Microplates, Pack- 
10 ard). 50 pL assay buffer (25 mM HEPES pH = 7.5, 2.5 mM CaCI 2( 1.0 mM MgCfe, 0.003% 
Tween-20, 0.005% bacitracin, 0.05% sodium azide) and 5 pL glucagon or test compound (in 
DMSO) were added to each well. 50 pL tracer ( 125 l-porcine glucagon, 70.000 cpm) and 50 pL 
membranes (12.5 pg) containing the human glucagon receptor were then added to the wells. 
Finally 50 pi WGA beads containing 1 mg beads were transferred to the well. The assay 
15 was incubated for 4 hours on a shaker and then settled for 8-48 hours. The opti plates were 
counted in a Topcounter. Non-specific binding was determined with 500 nM of glucagon. 

Synthesis methods 

The following synthesis protocols refer to intermediate compounds and final products identi- 
20 fied in the specification and in the synthetic schemes. The preparation of the compounds of 
the present invention is described in detail using the following examples, but the chemical 
reactions described are disclosed in terms of their general applicability to the preparation of 
the glucagon antagonists of the invention. Occasionally, the reaction may not be applicable 
as described to each compound included within the disclosed scope of the invention. The 
25 compounds for which this occurs will be readily recognised by those skilled in the art. In 
these cases the reactions can be successfully performed by conventional modifications 
known to those skilled in the art, that is, by appropriate protection of interfering groups, by 
changing to other conventional reagents, or by routine modification of reaction conditions. 
Alternatively, other reactions disclosed herein or otherwise conventional will be applicable to 
30 the preparation of the corresponding compounds of the invention. In all preparative methods, 
all starting materials are known or may easily be prepared from known starting materials. All 
temperatures are set forth in degrees Celsius and unless otherwise indicated, all parts and 
percentages are by weight when referring to yields and all parts are by volume when refer- 
ring to solvents and eluents. 



35 
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Some of the NMR data shown in the following examples are only selected data. 

Unless otherwise specified in the examples, the cis/trans isomeric compounds were obtained 
as mixtures of cis and trans isomers, which may be separated by chromatography. Thus, the 
5 present invention comprises the compounds in form of mixtures of cis and trans isomers as 
well as the pure isomeric forms. 

In the examples the following terms are intended to have the following meanings: 

A/,N-dimethylformamide 
dimethyl sulfoxide 
9-fluorenylmethyloxycarbonyl 

2-(1H-BenzotriazoM-yl)-1 ,1 ,3,3-tetramethyluronium hexafluoro- 
phosphate 
melting point 
N-Chlorosuccinimide 
A/-methylpyrrolidone 
2 , 5-d ioxo-py rro I i d i n- 1 -y loxy 
trifluoroacetic acid 
tetrahydrofuran 

The final products obtained were characterized by analytical RP-HPLC (retention time) 
and/or by HPLC-MS (molecular mass and/or retention time). 

The RP-HPLC analyses were performed on a Waters HPLC system consisting of Waters™ 
15 600S Controller, Waters™ 996 Photodiode Array Detector, Waters™ 717 Autosampler, Wa- 
ters™ 616 Pump, Waters™ 3 mm x 150 mm 3.5 (j C-18 Symmetry column and Millenium 
QuickSet Control Ver. 2.15 using UV detection at 214 nm. A linear gradient was applied from 
5% to 90% acetonitrile/0.1% TFA/water over 1 5 min at a flow rate of 1 mL/minute. 

20 HPLC-MS (METHOD A): 

The following instrumentation was used: 

• Sciex API 100 Single quadropole mass spectrometer 

• Perkin Elmer Series 200 Quard pump 

• Perkin Elmer Series 200 autosampler 



DMF: 
DMSO: 
Fmoc: 
HBTU: 

M.p.: 

NCS: 

NMP: 

-OSu: 

TFA: 

THF: 
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• Applied Biosysterns 785A UV detector 

• Sedex 55 evaporative light scattering detector 

• A Valco column switch with a Valco actuator controlled by timed events from the pump. 

5 The Sciex Sample control software running on a Macintosh PowerPC 7200 computer was 
used for the instrument control and data acquisition. 

The HPLC pump was connected to four eluent reservoirs containing: 

A: Acetonitrile 

B: Water 

C: 0.5 % TFA in water 

D: 0.02 M ammonium acetate 

The requirements for samples are that they contain approximately 500 ^ig/mL of the com- 
pound to be analysed in an acceptable solvent such as methanol, ethanol, acetonitrile, THF, 
water and mixtures thereof. (High concentrations of strongly eluting solvents will interfere 
with the chromatography at low acetonitrile concentrations.) 

15 

The analysis was performed at room temperature by injecting 20 jiL of the sample solution 
on the column, which was eluted with a gradient of acetonitrile in either 0.05% TFA or 0.002 
M ammonium acetate. Depending on the analysis method varying elution conditions were 
used. 

20 

The eluate from the column was passed through a flow splitting T-connector, which passed 
approximately 20 ^L/min (1/50) through approx. 1 m. 75 [i fused silica capillary to the API 
interface of API 1 00 spectrometer. 

25 The remaining 1 .48 mL/min (49/50) was passed through the UV detector and to the ELS de- 
tector. 

During the LC-analysis the detection data were acquired concurrently from the mass spec- 
trometer, the UV detector and the ELS detector. 

30 

The LC conditions, detector settings and mass spectrometer settings used for the different 
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Column 


Waters Symmetry C 18 3 mm x 150 mm 


Gradient 


5% - 90% acetonitrile in 0.05% TFA linearly during 15 min at 1 mL/min 


Detection 


UV: 214 nm 


ELS: 40°C 


MS 


Experiment: Start: 100 amu Stop: 800 amu Step: 0.2 amu 

Dwell: 0.571 msec 

Method: Scan 284 times = 9.5 min 



5 HPLC-MS (METHOD B): 

This method was identical to METHOD A but using the following conditions and settings: 



Column 


YMC ODS-A 1 20A s - 5|J 3 mm x 50 mm id 


Gradient 


5% - 90% acetonitrile in 0.05% TFA linearly during 7.5 min at 1.5 mL/min 


Detection 


UV: 214 nm 


ELS: 40°C 


MS 


Experiment: Start: 100 amu Stop: 800 amu Step: 0.2 amu 

Dwell: 0.571 msec 

Method: Scan 284 times = 9.5 min 



10 HPLC-MS (METHOD C): 

The following instrumentation was used: 

• Hewlett Packard series 1 100 MSD G1946A Single quadropole mass spectrometer 

• Hewlett Packard series 1 100 MSD G1312A Bin pump 

• Hewlett Packard series 1 100 MSD G1 31 3A ALS autosampler 

15 • Hewlett Packard series 1 100 MSD G1315A DAD diode array detector 

The HP LC/MSD ChemStation control software running on a HP Vectra computer was used 
for the instrument control and data acquisition. 
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A: 0.05% TFA in water 

B: Acetonitrile 

The analysis was performed at room temperature by injecting 1 jxL of the sample solution on 
5 the column which was eluted with a gradient of acetonitrile in 0.05% TFA. 



The HPLC conditions, detector settings and mass spectrometer settings used are given in 
the following table. 



Column 


Gram Nucleosil 100 C18, 3 pm, 2 mm x 60 mm 


Gradient 


10% - 100% acetonitrile in 0.05% TFA linearly during 5.8 min at 0.6 mL/min 


Detection 


UV: 21 0 nm (diode array) 


MS 


lonisation mode: API-ES 

Experiment: Start: 100 amu Stop: 1000 amu Step: 0.1 amu 



HPLC-MS (METHOD D): 

The following instrumentation was used: 

• Hewlett Packard series 1100 G1312A Bin Pump 

1 5 • Hewlett Packard series 1 1 00 G 1 3 1 5A DAD diode array detector 

• Sciex 300 triplequadropole mass spectrometer 

• Gilson 215 micro injector 

• Sedex 55 evaporative light scattering detector 

20 Pumps and detectors were controlled by MassChrom 1 .1 .1 software running on a Macintosh 
G3 computer. Gilson Unipoint Version 1 .90 controls the auto-injector. 

The HPLC pump was connected to two eluent reservoirs containing: 

A: 0.01% TFA in water 

B: 0.01% TFA in acetonitrile 



25 
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The analysis was performed at room temperature by injecting an appropriate volume of the 
sample (preferably 1 \xL) onto the column that was eluted with a gradient of acetonitrile. 

The HPLC conditions, detector settings and mass spectrometer settings used are: 



5 



Column 


YMC ODS-A 120A s 3 mm X 50 mm id 


Gradient 


5% - 90% acetonitrile linearly during 7.5 min at 1 .5 ml/min 


Detection 


210 nm (analog output from DAD) 


MS 


lonisation mode: API-ES 

Scan 100-1000 amu step 0.1 amu 



HPLC-MS (METHOD E): 
The following instrumentation was used: 
10 • Hewlett Packard series 1 100 MSD G1946A Single quadropole mass spectrometer 

• Hewlett Packard series 1 100 MSD G1312A Bin pump 

• Hewlett Packard series 1 1 00 MSD G1 31 3A ALS autosampler 

• Hewlett Packard series 1 1 00 MSD G1 31 5A DAD diode array detector 

15 The HP LC/MSD ChemStation control software running on a HP Vectra computer was udes 
for the instrument control and data acquisition. 

The HPLC pump was connected to two eluent reservoirs containing: 
A: 0.01% TFA in water 

B: Acetonitrile 

20 The analysis was performed at room temperature by injecting 1 jiL of the sample solution on 
the column which was eluted with a gradient of acetonitrile in 0.01% TFA. 
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The HPLC conditions, detector settings and mass spectrometer settings used are given in 
the following table. 



Column 


Waters Xterra 100A MS C-18 3.5 pm, 2 mm x 50 mm 


Gradient 


10% - 100% acetonitrile in 0.05% TFA linearly during 4.5 min at 1.5 mL/min 


Detection 


UV: 210 nm (diode array) 


MS 


lonisation mode: API-ES 

Experiment: Start: 100 amu Stop: 1000 amu Step: 0.1 amu 



HPLC-MS (Method F): 

The following instrumentation was used: 

• Hewlett Packard series 1 100 G1312A Bin Pump 

• Hewlett Packard series 1 100 Column compartment 

10 • Hewlett Packard series 1 100 G13 15A DAD diode array detector 

• Hewlett Packard series 1 1 00 MSD 

The instrument was controlled by HP Chemstation software. 

15 The HPLC pump was connected to two eluent reservoirs containing: 
A: 0.01% TFA in water 

B: 0.01 % TFA in acetonitrile 

The analysis was performed at 40°C by injecting an appropriate volume of the sample (pref- 
erably 1 fiL) onto the column, which was eluted with a gradient of acetonitrile. 

20 The HPLC conditions, detector settings and mass spectrometer settings used are given in 
the following table. 



Column 


Waters Xterra MS C-18 X 3 mm id 


Gradient 


10% - 100% acetonitrile lineary during 7.5 min at 1.0 mUmin 


Detection 


UV: 210 nm (analog output from DAD) 


MS 


lonisation mode: API-ES 

Scan 100-1000 amu step 0.1 amu 
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The compounds of the present invention may be purified using one of the following HPLC 
methods: 

5 Hit fractionation method I 

HPLC purification/fractionation of hits is performed on Nucleosil C-18 7 jam 8 x 100 mm col- 
umns (packed by Grom). A standard gradient with water/acetonitriie added 0.01% TFA is 
used. Flow rate 9 mL/min starting at 10% organic modifier ending after 18 min on 100% or- 
ganic modifier. This condition is kept for 1 min. Fractions of 4 ml_ are collected in a deep well 
10 collection plate. 

Equipment: 

2 Gilson 306 pumps equipped with 25 mL SC pump heads, Gilson 806 manometer and Gil- 
son 81 1c dynamic mixing chamber. UV detection is performed with Gilson 119 UV/VIS de- 
15 tector. Gilson 215 Nebula is used as combined injector and fraction collector. 

Hit fractionation method II 

HPLC purification/fractionation of hits is performed on Waters Xterra columns MS C 18 5 jim 
7.8 x 100 mm columns. A standard gradient with water/acetonitrile added 0.01% TFA is 
20 used. Flow rate 15 mL/min starting at 10% organic modifier ending after 11 min on 100% 
. modifier. This condition is kept for 1 min. Fractions of 4 mL are collected in a deep well col- 
lection plate. 

Equipment: 

25 1 Gilson 321 pump equipped with 15 mL H1 pumping heads. UV detection is performed with 
Gilson 119 UV/VIS detector. Gilson 215 Nebula is used as combined injector and fraction 
collector. 
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General procedure (A) for the solid phase synthesis of compounds of the general formula 
(la): 



o 
.A. 



o 

HO^Z^ 1 - 63 
R 1 



HO A-Fmoc (H) p O 



Resln . oH ^-O^A-finoc " ReSin ' 0 ' " ^ Z -<T 

Step A StepB R 



HO-X-D 

H/J-E O 0 c Lea'-X-D O O £ 

Resin. Jl A IL ' ^ Res in. J 1 A — ^ ' 

n Z^^NH Q Z--^ N ^ X -^ D 



StepC T ct r 

R * Step D 



o o E 

HO^ A r-N^ x ^-D 



1ST 



StepE \ 

R 

(la) 

5 wherein 

R\ Z, E and D are as defined for formula (I), 
A is 

R\ r9 r 8 R 9 
_ ( CH 2 ) n -^ ■ -AL- ( ch 2 )- H or | CHA 

wherein R 8 and R 9 are as defined for formula (I), 
Xis 

o o o o 

— L(CH 2 )— , -^-9=0- or -S-(CH 2 )— 

15 

wherein r is as defined for formula (I), 
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Lea is a leaving group such as chloro, bromo, iodo, mesyl or tosyl, 

Lea' is a leaving group such as -OSu, chloro, phenoxy or 4-nitrophenoxy, and 

5 

Resin denotes a polystyrene resin with a linker such as the Wang linker: 




10 wherein PS denotes polystyrene. 
Step A: 

The reaction is known (Wang S. J., J. Am. Chem. Soc. 95, 1328, 1973) and is generally per- 
formed by stirring polystyrene resin loaded with a linker such as the Wang linker with a 4-10 

15 molar excess of Fmoc-protected amino acid activated with a 2-5 molar excess of diisopropyl- 
carbodiimide or dicyclohexylcarbodiimide in the presence of a catalyst such as A/,A/-4-dimethyl- 
aminopyridine. The esterificatibn is carried out in a solvent such as THF, dioxane, toluene, di- 
chloromethane, DMF, NMP or a mixture of two or more of these. The reactions are performed 
between 0°C to 80°C, preferably between 20°C to 40°C. When the esterification is complete 

20 excess of reagents is removed by filtration. The resin is successively washed with the solvent 
used in the reaction, followed by washings with methanol. The resin bound product can be 
further dried and analyzed. 

Step B: 

25 W-Fluorenylmethyloxycarbonyl protection group is removed by treating the resin bound deriva- 
tive with a 20%-50% solution of a secondary amine such as piperidine in a polar solvent such as 
DMF or NMP (Carpino L, Han G., J. Org. Chem. 37, 3404, 1972). The reaction is performed 
between 20°C and 180°C, preferably between 20°C and 40°C. The deprotection can be quanti- 
tated by the absorbance of piperidine-dibenzofulvene adduct released from the resin (The com- 

30 binatorial index, Ed. Bunin B. A., 1998, Academic press, p. 219). When the reaction is complete 
excess of reagents is removed by filtration. The resin is successively washed with solvent 
used in the reaction. The resulting resin bound intermediate is acylated with acid (II). The acy- 
lation is known (The combinatorial index, Ed. Bunin B. A. f 1998, Academic press, p. 78) and is 
generally performed by stirring resin bound intermediate with a 2-5 molar excess of acid (II) 
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activated with a 2-5 molar excess of diisopropylcarbodiimide or dicyclohexylcarbodiimide in the 
presence of a side reaction inhibitor such as N-hydroxybenzotriazole. The acylation is carried 
out in a solvent such as THF, dioxane, toluene, dichloromethane, DMF, NMP or a mixture of 
two or more of these. The reactions are performed between 0°C and 80°C, preferably between 
5 20°C and 40°C. When the acylation is complete excess of reagents is removed by filtration. The 
resin is successively washed with the solvent used in the reaction, followed by washings with 
methanol. The resin bound product can be further dried and analyzed. 

Step C: 

10 The reaction is known (The combinatorial index, Ed. Bunin B. A., 1998, Academic press, p. 1 12) 
and is generally performed by stirring the resin bound intermediate obtained in step B with a 10- 
20 molar excess of amine. The nucleophilic displacement is carried out in a solvent such as 
DMSO, DMF, NMP or a mixture of two or more of these. The reaction is performed between 
20°C and 120°C, preferably between 60°C and 80°C. When the reaction is complete excess of 

15 reagents is removed by filtration. The resin is successively washed with the solvent used in 
the reaction, followed by washings with methanol. The resin bound product can be further 
dried and analyzed. 

Step D: 

20 The reaction is known (The combinatorial index, Ed. Bunin B. A., 1998, Academic press, p. 78) 
and is generally performed by stirring the resin bound intermediate obtained in step C with a 4- 
1 0 molar excess of acid HO-X-D activated with a 2-5 molar excess of diisopropylcarbodiimide or 
dicyclohexylcarbodiimide in the presence of a catalyst such as pyridine and/or 4-dimethylamino- 
pyridine. The reaction is carried out in a solvent such as THF, dioxane, toluene, dichloro- 

25 methane, DMF, NMP or a mixture of two or more of these. The reactions are performed be- 
tween 0°C and 80°C, preferably between 20°C and 40°C. When the reaction is complete ex- 
cess of reagents is removed by filtration. Alternatively, a solution of Lea'-X-D in an appropriate 
solvent such as acetonitrile, toluene, DMF, NMP, THF, dichloromethane, 1,2-dichIoroethane 
or DMSO or a mixture of two or more of these, is added and the mixture is vortexed in the 

30 presence of a base such as triethylamine, diisopropylethylamine, dicyclohexylmethylamine or 
any other tertiary amine or potassium carbonate under heating, if necessary. The resin is 
successively washed with solvent used in the reaction, followed by washings with dichloro- 
methane. 
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Step E: 

The reaction is known (The combinatorial index, Ed. Bunin B. A., 1998, Academic press, p. 21) 
and is generally performed by stirring resin bound intermediate obtained in step D with a 50- . 
95% solution of TFA. The final cleavage is earned out in a solvent such as THF, dichloro- 
5 methane, 1 ,2-dichloroethane, 1 ,3-dichloropropane, toluene or a mixture of two or more of 
these. The reaction is performed between 0°C and 80°C, preferably between 20°C and 40°C. 
When the reaction is complete the product is removed by filtration. The resin is successively 
washed with dichloromethane. The product and washings are collected. The solvent is re- 
moved and the product is dried in vacuo . The residue is dissolved in a 1:1 mixture of metha- 
10 nol and dichloromethane (1 mL) and concentrated in vacuo . The product (la) is dried in_ 
vacuo overnight. 

General procedure (B) for the solid phase synthesis of compounds of the general formula 
(la): 

15 Alternatively, steps B and C of procedure (A) can be modified so that step C is a reductive 
amination of a resin bound aldehyde or ketone: 



o 



O HO^Z^O 



HO A-Fmoc (|||) 



R 




Resin, +~ Resin c > 

OH 0 A — Fmoc 

Step A Step B 



HO-X-0 n n 



StepC 




Resin, J — A — ^ ' n 

O Z-^U^ X ^D 



Step D R 



StepE 



HO 



0 O 
$ — A — ^_ 



E 

R 1 



(la) 



20 wherein 



5 



10 



15 
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R\ Z, E and D are as defined for formula (I), 
A is 

( CH 2 )n * \\ ' (CH 2 )— p| 

wherein R 8 and R 9 are as defined for formula (I), 
Xis 

9 9 



\ p R\ R" ^ 
tJ ' — (CH_)- N or 4-t 



(CH 2 )„ 



"(CH 2 )— , -^^C- or -S-(CH 2 ) r — 



wherein r is as defined for formula (I), 

Lea' is a leaving group such as -OSu, chloro, phenoxy or 4-nitrophenoxy, and 
Resin denotes a polystyrene resin with a linker such as the Wang linker: 



XT" 



20 wherein PS denotes polystyrene. 
Step B: 

This step is identical to step B of general procedure (A) with the modification that acid (III) is 
used instead of acid (II). 

25 

Step C: 

The reaction is generally known (The combinatorial index, Ed. Bunin, B. A. 1998, Academic 
Press, p. 133) and is generally performed by stirring resin bound aldehyde or ketone with an 
excess of amine at low pH (by addition of an acid, such as acetic acid or formic acid) in a sol- 
30 vent such as THF, DMF, NMP, methanol, ethanol, DMSO, dichloromethane, 1,2-dichloro- 
ethane, trimethyl orthoformate, triethyl orthoformate, or a mixture of two or more of these. A 
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reducing agent such as sodium cyanoborohydride may be used. The reaction is performed 
between 20°C and 120°C, preferably at 25°C. 

The following examples 1 to 9 were prepared according to general procedure (A). 

5 

EXAMPLE 1 (general procedure (A)) 

3-(4-lfA/-(5-Chlorobenzorb1thiophen-3-carbonyl)-A/-(2,2-diphenvlethvl)amino1methvl>benzovl- 
amino)propionic acid 




Step A: Resin bound Fmoc-3-aminopropionic acid 

Polystyrene resin loaded with the Wang linker (1.07 mmol/g, 25.0 g, 26.75 mmol) was 
treated overnight at 25°C with a solution of A/-Fmoc-3-aminopropionic acid (33.3 g, 107 mmol) 
in 100 ml_ THF activated with diisopropylcarbodiimide (8.5 ml_, 54 mmol) in the presence of 4- 
15 dimethylaminopyridine (0.2 g). Excess of reagents was removed by filtration. The resin bound 
intermediate was successively washed with 3 x 100 mL THF, 3 x 100 mL DMF and 3 x 100 
mL methanol. The resin was dried overnight in vacuo at 50°C for 16 hours to afford 31 .54 g 
resin bound Fmoc-3-aminopropionicacid. 

20 A small sample of resin bound intermediate (25 mg) was withdrawn and treated with 50% 
TFA in dichloromethanefor 30 min. The resin was drained and washed with dichloromethane 
several times. The combined filtrates were concentrated in vacuo . The residue was diluted 
with 10 mL acetonitrile and analyzed by HPLC. The yield was calculated from HPLC trace at 
214 nm compared to the solution of a standard. 

25 

Step B: Resin bound 3-r4-(bromomethvl)benzovl1aminopropionic acid 

The above resin bound Fmoc-3-aminopropionic add (3.95 g, 2.4 mmol) was treated with 40 mL 
50% piperidine in DMF for 15 min. The reagent was removed by filtration. The resin was suc- 
cessively washed with 3 x 20 mL DMF and 20 mL of a 1 M solution of A/-hydroxybenzotriazole 
30 in DMF. The resulting resin bound intermediate was treated with a solution of 4-bromomethyl- 
benzoic acid (2.15 g, 10 mmol) and A/-hydroxybenzotriazole (1.52 g, 10 mmol) in 25 mL THF 
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activated by diisopropylcarbodiimide (1.57 mL, 10 mmol). The reaction was performed at 25°C 
for 12 hours. Excess of reagents was removed by filtration. The resin bound intermediate was 
successively washed with 3 x 20 mL THF, 3 x 20 mL DMF and 3 x 20 mL methanol. The 
resin was dried in vacuo at 50°C for 16 hours to afford 3.77 g resin bound 3-[4-(bromo- 
5 methyl)benzoyl]aminopropionic acid. 

An analytical sample of resin bound intermediate (0.05 g) was withdrawn and treated with 1 
mL 50% TFA in dichloromethane for 30 min. The resin was drained and washed with di- 
chloromethane several times. The combined filtrates were concentrated in vacuo . The resi- 
10 due was diluted with 20 mL of acetonitrile and characterized by analytical RP-HPLC (R t = 
8.25 min) and by HPLC-MS (Method A) (m/z = 287 (M + 1)). 

Step C: Resin bound 3-(4"(f(A/-2 t 2-diphenvlethvl)methvnbenzovl)amino)propionic acid 
The above resin bound 3-[4-(bromomethyl)benzoyl]aminopropionic acid (1.0 g, 0.64 mmol) 
was treated with 2,2-diphenylethylamine (1.26 g, 6.4 mmol) in 4 mL DMSO. The reaction was 
stirred at 80°C for 1 2 hours. Excess of reagents was removed by filtration. The resin was 
successively washed with 3 x 10 mL DMSO and 3 x 10 mL methanol and dried in vacuo at 
50°C for 16 hours to afford 107 g resin bound 3-(4-{[(A/-2,2- 
diphenylethyl)methyl]benzoyl}amino)propionic acid. 

An analytical sample of resin bound intermediate (0.05 g) was withdrawn and treated with 1 
mL 50% TFA in dichloromethane for 30 min. The resin was drained and washed with di- 
chloromethane several times. The combined filtrates were concentrated in vacuo . The resi- 
due was dissolved in 20 mL of acetonitrile and characterized by analytical RP-HPLC (R t = 
8.70 min) and by HPLC-MS (Method A) (m/z = 417 (M + 1)). 

Step D: Resin bound 3-(4-(rA/-(5-chlorobenzo[blthiophen-3-carbonvl)-A/-(2,2-diphenyl- 
ethv0amino1methvl)benzovlamino)propionic acid 

The above resin bound 3-(4-{[(/V-2,2-diphenylethyl)methyl]benzoyl}amino)propionic acid (1.02 
30 g, 0.61 mmol) was suspended in THF and successively washed with 2 x 10 mL THF, 2x10 
mL 5% diisopropylethylamine in THF and 5 x 10 mL THF. The resin slurry was then treated 
with with 5-chlorobenzo[b]thiophen-3-carboxylic acid (0.51 g, 2.4 mmol) in 4 mL THF, 4 mL 
pyridine, diisopropylcarbodiimide (0.19 mL, 1.2 mmol) and 4-dimethylaminopyridine (24 mg, 
0.12 mmol) The reaction mixture was stirred at 25°C for 12 hours. The resin was drained and 



20 
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successively washed with 3 x 10 mL THF, 3 x 10 mL DMF and 5 x 10 ml_ dichloromethane 
and used in next step without any characterization. 

Step E: 3-(4-(f/V-(5-Chlorobenzorb1t^ 
5 benzovlamino)propionic acid 

The resin bound 3-(4-{[A/-(5-chlorobenzo[b]thiophen-3-carbonyl)-/\/-(2 ) 2-diphenylethyl)- 
amino]methyl}benzoylamino)propionic acid was treated with a 50% solution of TFA in di- 
chloromethane (10 mL). The cleavage mixture was stirred for 45 min at 25°C. The resin was 
drained and washed with dichloromethane several times. The combined filtrates were con- 
10 centrated in vacuo . The residue was dissolved in a 1:1 mixture of methanol and dichloro- 
methane (1 mL) and concentrated in vacuo to afford 0.359 g of the title compound . The prod- 
uct was characterized by analytical RP-HPLC (R t = 14.2 min) and by HPLC-MS (Method A) 
(m/z= 597(M + 1)). 

15 The crude product (50 mg) was purified by column chromatography on RP-C18 silica gel 
(Sep-Pak, Waters) eluting with a mixture of acetonitrile and water. Pure fractions were 
pooled and evaporated in vacuo to afford 16.7 mg of pure title compound . 

EXAMPLE 2 (general procedure (A)) 
20 3-(4-ffA/-(5-Chlorobenzofb1thiophen-3-carbonvl)-A/-(3,4-dichlorophenvlethvl)amino1methyl|- 
benzovlamino)propionic acid 
ci 




25 



The product was characterized by analytical RP-HPLC (R t = 
(Method A) (m/z = 589 (M + 1 )). 



14.12 min) and by HPLC-MS 
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EXAMPLE 3 (general procedure (A)) 
3-(4-(fA/-(2-Benzofb1thiophen-3-^ 
amino)propionic acid 



The product was characterized by analytical RP-HPLC (R t = 14.96 min) and by HPLC-MS 
(Method A) (m/z = 535 (M + 1)). 

EXAMPLE 4 (general procedure (A)) 
3-(4-(fN-(Benzofb1thiophen-2-carto 
amino)propionic acid 



The product was characterized by analytical RP-HPLC (R t = 15.17 min) and by HPLC-MS 
(Method A) (m/z = 521 (M + 1)). 

EXAMPLE 5 (general procedure (A)) 

3-(4-ff/V-r3-(2 t 6-Dichlorophenvl)acrvlovn-/V-(2-ethvlhexvl)amino1methvl)benzoylaminoV 
propionic acid 






The product was characterized by analytical RP-HPLC (R t = 15.26 min) and by HPLC-MS 
(Method A) (m/z = 533 (M + 1 )). 
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EXAMPLE 6 (general procedure (A)) 
3-(4-(r/V-r3-(2,6-Dichloropte^ 
propionic acid 



The product was characterized by analytical RP-HPLC (R, = 15.08 min) and by HPLC-MS 
(Method A) (m/z = 567 (M + 1 )). 

EXAMPLE 7 (general procedure (A)) 
10 3-(4-{f/V-(Benzofblthiophen-2-carbo 
propionic acid 



The product was characterized by analytical RP-HPLC (R t = 14.70 min) and by HPLC-MS 
15 (Method A) (m/z = 529 (M + 1)). 

EXAMPLE 8 (general procedure (A)) 

3-(4-(rA/-(4-ChlorobenzoylV/S/-(3.3-diphenvlpropyl)amino1methvl>benzovlamino)propionic acid 






o 



20 



The product was characterized by analytical RP-HPLC (R t = 
(Method A) (m/z = 555 (M + 1)). 



13.6 min) and by HPLC-MS 
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EXAMPLE 9 (general procedure (A)) 
3-(3-(f/V-(5-Chlorobenzorb1^ 
benzovlamino)propionic acid 



a i: 



HO 



o o 



h fx 



CI 



The product was characterized by analytical RP-HPLC (R t = 14.5 min) and by HPLC-MS 
(Method A) (m/z = 597 (M + 1 )). 



10 General procedure (C) for the solid phase synthesis of compounds of the general formula 
(lb): 



o 
JL 

HO A-Fmoc 



Resin, 



OH 



Step A 



0 

Resin. 



O 

HO"^Z^> ea 
R 1 



(II) 



O A — Fmoc 



StepB 



O O 
Resin. J 1 A — 



Z^Lea 
R 1 



HJM-E 



StepC 



O 0 



Resin. J* A- 

O 



*v^NH 
' 1 



Lea'-X-D, 
D-N=C=0 or 
D-N=C=S 

StepD 



O O 



Resin_^ A 



O o 



StepE 



HO 



E 



Ob) 



wherein 



15 



A, Z, R 1 , E and D are as defined for formula (I), 
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X is -S(0) 2 -(CH 2 )r-, -C(0)NH- or-C(S)NH-, wherein r is as defined for formula (I), 
Lea is a leaving group such as chloro, bromo, iodo, mesyl or tosyl, 

5 

Lea' is a leaving group such as -OSu, chloro, phenoxy or 4-nitrophenoxy, and 
Resin denotes a polystyrene resin with a linker such as the Wang linker: 



wherein PS denotes polystyrene. 
Step A: 

15 Wang resin (10.0 g, Bachem 1250, 0.96 mmol/g) is suspended in NMP (100 mL) and 

drained, resuspended in THF (100 mL) and drained again. A solution of a Fmoc-protected 
amino acid (eg Fmoc-(3-alanine ) (58 mmol), diisopropylcarbodiimide (4.2 g, 34 mmol) and 
4-dimethylaminopyridine (0.07 g, 0.6 mmol) in THF (80 mL) is added to the resin and vor- 
texed for 16 hours. The resin is drained and washed with THF (3 x 100 mL) and NMP (3 x 

20 100 mL). 

Step B: 

All the resin synthesised in step A is used in this step. A solution of 20% piperidine in NMP 
(100 mL) is added to the resin and the mixture vortexed for 1 hour. After draining the resin is 

25 washed in NMP (3 x 100 mL) and THF (5 x 100 mL). A solution of intermediate (II), eg 

4-(bromomethyl)benzoic acid (or a substituted analogue thereof ) (29 mmol), hydroxybenzo- 
triazole (4.4 g, 29 mmol) and diisopropylcarbodiimide (3.6 g, 29 mmol) in THF (70 mL) is 
added and the mixture is vortexed for 16 hours. The resin is drained and washed with THF (2 
x 100 mL), NMP (2 x 100 mL), dichloromethane (2 x 100 mL) and methanol (5 x 100 mL), 

30 and dried in vacuo. 



10 




Step C: 

6 g of the resin synthesised in step B is used in this step. A solution of a primary amine (eg 
2-phenethylamine or 4-fert-butylcyclohexylamine) (48 mmol) in DMSO is added to the resin 
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and vortexed at 80°C for 16 hours. The resin is drained and washed with NMP (3 x 100 mL), 
dichloromethane (3 x 100 mL) and methanol (4 x 100 mL), and dried in vacuo . 

Step D: 

5 50 mg of the resin produced in step C is used in this step. The resin is suspended in NMP 
(1.5 mL) and drained. A solution of an isothiocyanate or an isocyanate (eg phenylisocyanate 
or 4-trifluoromethoxyphenylisocyanate) (0.24 mmol) in NMP (1 mL) is added and the mixture 
is vortexed for 16 hours. Alternatively, a solution of Lea'-X-D in an appropriate solvent such 
as acetonitrile, toluene, DMF, NMP, THF, dichloromethane, 1 ,2-dichloroethane or DMSO or 
10 a mixture of two or more of these, is added and the mixture is vortexed in the presence of a 
base such as triethylamine, diisopropylethylamine, dicyclohexylmethylamine or any other ter- 
tiary amine or potassium carbonate under heating, if necessary. The resin is drained and 
washed with DMF (3 x 1 mL), methanol (3 x 1 mL), 2-propanoI (3 x 1 mL), fert-butyl- 
methylether (3 x 1 mL) and dichloromethane (3 x 1 mL). 

15 

Step E: 

All the resin synthesised in step D is used. A solution of TFA and dichloromethane (1:1,2 
mL) is added to the resin and vortexed for 45 min. The resin is drained and the eluent eva- 
porated in vacuo to give a compound of general formula (lb). 

20 

Optionally, the compound can be purified by chromatography eg HPLC. 

The compounds of general formula (lb) can be prepared either as single compounds or by par- 
allel synthesis using the protocol mentioned above in a combinatorial approach. Thousands of 
25 compounds of formula (lb) can thus be prepared by this combinatorial approach which can be 
semi-automated or fully automated. The automation of this protocol can be performed eg using 
a 96 well setup using an automated synthesizer device. 

The following examples were prepared according to general procedure (C). 

30 
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EXAMPLE 10 (general procedure (O) 

3-{4-r3"BiphenvM-vl-1-(2-ethvlhexvl)ureidomethvllbenzovlamino)propionic acid 




The product was characterized by HPLC-MS (Method C): R t = 4.30 min, m/z = 530 (M + 1). 
EXAMPLE 11 (general procedure (CD 

3-{4-ri-(4-fe/t-Butvlcvclohexvl)-3-(4-trifluoromethoxvphenvl)ureidomethvl1benzoylamino>- 
propionic acid 




The product was characterized by HPLC-MS (Method C): R t = 4.33 min, m/z = 564 (M + 1). 
EXAMPLE 12 (general procedure (O) 

3-f4-f3-Biphenvl-4-vl-1-(4-te/t-butvlcvclohexvl)ureidomethvllbenzoylamino)propionic acid 




The product was characterized by HPLC-MS (Method C): R t = 4.40 min, m/z = 556 (M + 1). 
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EXAMPLE 13 (general procedure fO) 
3-(4-ri-(4-te/t-ButvlcvclohexYl)-3-(3-trif^ 
propionic acid 



5 

The product was characterized by HPLC-MS (Method C): R t = 4.31 min r m/z = 548 (M + 1). 
EXAMPLE 14 (general procedure (Q) 

3-(4-f1,(2>Ethvlhexvl)-3-(4-phenoxvphenvl)ureidomethvl1benzovlarnino)propionic acid 

V CH 3 



The product was characterized by HPLC-MS (Method C): R t = 4.30 min, m/z = 546 (M + 1). 

EXAMPLE 15 (general procedure (O) 
15 344-fi-(4-Methvlcydohexvl)-3-(4-trifluoromethoxvphenyl)ureidomethvnbenzoylaminoV 
propionic acid 




10 





CH. 



20 



The product was characterized by HPLC-MS (Method C): R t = 



3.78 min, m/z = 522 (M + 1). 
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EXAMPLE 16 (general procedure (O) 

3-(4-ri-(4-tert-BuWlcyclohexyl)^^ 

acid 




ci 

5 

The product was characterized by HPLC-MS (Method C): R t = 4.62 min, m/z = 548 (M + 1). 
EXAMPLE 17 (general procedure. (O) 

3-(441-(4-ferf-Butvlcvclohexvl)-3~(4-phenoxvphenvnureidomethvnbenzovlamino}propionic 




The product was characterized by HPLC-MS (Method C): R, = 4.30 min, m/z = 572 (M + 1). 

15 EXAMPLE 18 (general procedure (O) 

3-(4-[1-(3,3-Diphenvlpropvl)-3-(4-trifluoromethoxvphenvl)ureidomethvl1benzovlaminoV 
propionic acid 




20 



The product was characterized by HPLC-MS (Method C): R, = 4.13 min, m/z = 620 (M + 1). 
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EXAMPLE 19 (general procedure (Q) 
3-(4-rH2-(3,4-Dichlorophenylte^^ 
aminolpropionic acid 



ci 




The product was characterized by HPLC-MS (Method C): R t = 4.00 min, m/z = 598 (M + 1). 
EXAMPLE 20 (general procedure (O) 

3-f4-f3-(3-CvanophenvlV1-(2-ethvlhexyl)ureidomethvnbenzoylamino)propionic acid 

CH 3 

o o 



HO ,, u , H N 



The product was characterized by HPLC-MS (Method B): R t = 5.50 min, m/z = 479 (M + 1). 
EXAMPLE 21 (general procedure (O) 

3-{4-[1-(2-Ethylhexvl)-3-(3-trifluoromethylphenvl)ureidomethvnbenzoylamino)propionic acid 

.ch 3 



o o f 



Y 
o 



The product was characterized by HPLC-MS (Method B): R t = 6.17 min, m/z = 552 (M + 1). 
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EXAMPLE 22 (general procedure (Q) 

3-(4T1-(4-MethYlcyclohexyl)-3-(4-phenoxyhenvl)ure^^^ acid 



5 The product was characterized by HPLC-MS (Method B); R t = 5.73 min, m/z = 530 (M + 1). 
EXAMPLE 23 (general procedure (C» 

3-(4-ri-(4-fe^-Butvlcvclohexvl)-3-(24hiophen"2-vlethvl)ureidomethvllbenzoylamino)propionic 
acid 



The product was characterized by HPLC-MS (Method B): R t = 5.60 min, m/z = 514 (M + 1). 

EXAMPLE 24 (general procedure (Q) 
15 3-(4-ri-(4-fe^Butvlcvclohexvl)-3-(5-chloro-2 1 4-dimethoxvphenvnureidomethyl1benzovl- 
amino)propionic acid 

CH 3 



The product was characterized by HPLC-MS (Method B): R t = 6.30 min, m/z = 574 (M + 1). 






ci 



20 
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EXAMPLE 25 (general procedure (Q) 
3-{4-n-(4-te^BuMcvclohewl)-3^ 
propionic acid 



ch 3 

H 3 C-f-CH 3 



HO 



0 O 



5 

The product was characterized by HPLC-MS (Method B): R t = 6.10 min, m/z = 548 (M + 1). 
EXAMPLE 26 (general procedure (O) 

3-(4-ri-(4-fe/^-Butvlcvdohexvl)-3-(3-methvlsulfanylphenvl)ureidomethvllbenzovlannino)- 
10 propionic acid 

ch 3 

H 3 C-|~CH 3 



HO 



O O 



The product was characterized by HPLC-MS (Method B): R t = 6.03 min, m/z = 526 (M + 1). 

15 EXAMPLE 27 (general procedure (Q) 

3-{4-n-(4-ferf-Butvlcvclohexvl)-3-phenethvlureidomethyl1benzovlamino>propionic acid 

CH 3 
H 3 C-|-CH 3 



0 O f\ 



The product was characterized by HPLC-MS (Method B): R t = 5.53 min, m/z = 508 (M + 1 ). 

20 
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EXAMPLE 28 (general procedure (Q) 

34443-Biphenvl'2-vl-1-(4-tert-buWlcyclohexvl)ureidomethvl1benzoylamino)propionic acid 




The product was characterized by HPLC-MS (Method B): R t = 6.14 min, m/z = 556 (M + 1). 
EXAMPLE 29 (general procedure (O) 

3-{4-F1-(4-fe/t-BuWlcyclohexvl)-3-(4-isopropylphenyl)ureidomethyl1benzoyl)aminopropionic 
acid 




The product was characterized by HPLC-MS (Method B): R t = 7.98 min, m/z = 522 (M+1 ). 

EXAMPLE 30 (general procedure (O) 
3-(4-H-(4-terf-BuMcYClohexvlV3-(4-me 
propionic acid 




The product was characterized by HPLC-MS (Method B): R t = 7.58 min, m/z = 526 (M+1 ). 
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EXAMPLE 31 (general procedure (O) 
acid 




The product was characterized by HPLC-MS (Method B): R t = 6.93 min, m/z = 510 (M+1). 

EXAMPLE 32 (general procedure (O) 
3-f4-n-(4-te/^BuWlcvclohexyl)-3-(4^ 




The product was characterized by HPLC-MS (Method B): R t = 7.03 min, m/z = 522 (M+1 ). 
EXAMPLE 33 (general procedure (Q) 

443-(4-te^ButvlcvclohexvlV344-(2-carboxvethvlcarbamoyl)benzvnureido)benzoic acid butyl 
ester 

CH 3 
H 3 c4-CH 3 



o o s\ 

H0 «^XC« 



o 



The product was characterized by HPLC-MS (Method B): R t = 8.33 min. 
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EXAMPLE 34 (general procedure (Q) 

3-(4-H-(4-terNButylcvclohexyl)-3-(4-chloro^ acid 



The product was characterized by HPLC-MS (Method B): R t = 7.68 min, m/z = 514 (M+1). 
EXAMPLE 35 (general procedure (O) 

3-(4-ri"(4-frans-tert-BuWlcvclohexvlV3-(2 t 4-dichlorophenynureidomethvnbenzovlamino)- 
propionic acid 



NMR (DMSO-cf 6 ): 8 0.82 (9H, s), 0.9-1.7 (9H, m), 4.04 (1H, t), 4.60 (2H t s), 7.38 (4H, m), 
7.60 (2H, m), 7.78 (2H, d), 8.48 (1H, t). 

HPLC-MS (Method B): R t = 8.25 min, m/z = 548 (M +1). 

EXAMPLE 36 (general procedure (Q) 

3-(4-M-(2-Ethvlhexvl)-3-(4-trifluorom acid 

.ch 3 





ch 3 

H 3 C-|-CH 3 



Trans 




F 



1 H NMR (DMSO-cfe): 5 7.33 (2H, d), 7.59 (2H, d), 7.68 (2H, d) t 7.81 (2H, d), 8.50 (1H, t), 8.81 
(1H, s). 
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EXAMPLE 37 (general procedure (O) 

4-f3-f4-(2-Carboxvethvlcarbamovl)benzvn-3-(2-ethylhexvl)ureido1benzoic acid butyl ester 



1 H NMR (DMSO-cfe): 5 4.23 (2H, t), 4.69 (2H, s), 7.33 (2H, d), 7.60 (2H, d), 7.80 (2H, d) f 7.84 
(2H, d), 8.49 (1H, bt) f 8.81 (1H, s). 

EXAMPLE 38 (general procedure (O) 

3.{4-[3-(4-Chlorophenviy-1-(2-ethvlhexvl)ureidomethvl1benzovlamino)propionic acid 

.CH 3 



1 H NMR (DMSO-d 6 ): 5 4.64 (2H, s), 7.04 (2H. d), 7.3-7.35 (4H, m), 7.81 (2H, d), 8.28 (1H f s) f 
8.48(1H, bt). 

EXAMPLE 39 (general procedure (Q) 

3-f4-ri-(2-Ethvihexvl)-3-p-tolvlureidomethyl1benzoylamino}propionic acid 



1 H NMR (DMSO-de): 5 4.65 (2H, s), 7.06 (2H, d), 7.31-7.33 (4H, m), 7.81 (2H, d), 8.29 (1H, 
s), 8.49(1 H.bt). 




o 
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EXAMPLE 40 (general procedure (Q) 

3-f3-[4-(2-Carboxyethvlcarbamovnben2yl1"3-(2«ethvlhexvnureido1benzoic acid ethyl ester 

CH 3 



5 1 H NMR (DMSO-de): 5 4.30 (2H, q), 4.67 (2H, s), 7.33 (2H, d), 7.36 (1H, t), 7.53 (1H, t), 7.74 
(1H, bd), 7.80 (2H, d), 8.07 (1H, s), 8.48 (1H, bt), 8.65 (1H, s). 

EXAMPLE 41 (general procedure (Q) 

3-{4.[1.(2-Ethylhexyl)-3-(4-methvlsulfanylphenvl)ureidomethyllben2oylamino)p acid 

.CH 3 



1 H NMR (DMSO-c/ 6 ): 5 4.66 (2H, s), 7.18 (2H, d), 7.31 (2H, d) f 7.39 (2H, d), 7.78 (2H, d). 8.40 
(1H,s), 8.50(1 H, bt). 

15 EXAMPLE 42 (general procedure (Q) 

3^4-[1,(2-Ethylhexyl)-3-(4^thylphenvl)ureidomethvl1benzovlamino)propionic acid 

.ch 3 



1 H NMR (DMSO-c/ 6 ): 5 4.51 (2H, s), 7.10 (2H, d), 7.32 (4H, m), 7.79 (2H, d), 8.28 (1H, s), 
20 8.48 (1H, t). 




10 
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EXAMPLE 43 (general procedure (Q) 

3-(4-f1,(2-EthvlhexvlV3-(4HSOpropvlphenyl)ureidomethvllbenzoylamino)propionic acid 

CH 3 



"H NMR (DMSO-rfe): 5 4.70 (2H, s), 7.33 (2H, d), 7.58 (2H, d), 7.67 (2H, d), 7.78 (2H, d), 8.46 
(1H,t), 8.70 (1H, d). 

EXAMPLE 44 (general procedure (C» 

3.(4-ri-(3-MethvlcvclohexvlV3-(4-phenoxvphenvl)ureidomethyl1benzovlamino)propio 



1 H NMR (DMSO-d 6 ): 5 4.61 (2H, s), 6.92 (4H, m) t 7.07 (1H, t), 7.33 (4H. m), 7.41 (2H, m), 
7.76 (2H, d), 8.29 (1H, d), 8.45 (1H, t). 

EXAMPLE 45 (general procedure (O) 

3-{4-[3,(4,Benzyloxvphenvl)-1-(4-methylcyclohexvl)ureidomethyl1benzoylamino)propionic 
acid 



n H NMR (DMSO-d 6 ): 5 5.01 (2H, s), 6.90 (2H, d), 7.1-7.3 (10H, m) t 7.77 (2H, d), 8.15 (1H, s), 
8.44 (1H, bt). 
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EXAMPLE 46 (general procedure (C)) 

3-(4-M-f2-(3,4-Dichlorophenyl)et^ 

acid 



ci 




1 H NMR (DMSO-d 6 ): 8 4.67 (2H, s), 7.08 (2H, d), 7.25 (1H, d), 7.35 (4H, m), 7.53 (2H, m), 
7.81 (2H, d), 8.31 (1H, s), 8.48 (1H, bt). 



EXAMPLE 47 (general procedure (O) 
3-(4-r3-(4-Benzvloxyphenvl)-H2-(3^ 
propionic acid 



ci 




1 H NMR (DMSO-d 6 ): 6 4.60 (2H, s), 5.10 (2H, s), 6.92 (2H, d), 7.25-7.47 (10H, m), 7.55 (2H, 
m), 7.25 (1H f d), 7.81 (2H, d), 8.27 (1H, s), 8.45 (1H, t). 

EXAMPLE 48 (general procedure (Q) 

3-(4-ri'(2-MethvlcvclohexvlV3-(4-phenoxvphenvl)ureidomethvllbenzovlamino)propionic acid 




HPLC-MS (Method C): m/z: 530, R t = 6.96 min. 
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EXAMPLE 49 (general procedure (Q) 

4-f3"f4-(2-Carboxvethvlcarbamovl)benzvn-3-(2'Phenvlpropyl)ureido1benzoic acid butyl ester 

f 



HO 



o o Y 



5 1 H NMR (DMSO-d 6 ): 5 7.20 (2H f t), 7.3 (6H, m), 7.55 (2H, d), 7.77 (2H, d), 7.83 (2H, d), 8.46 
(1H, d), 8.69 (1H,s). 

EXAMPLE 50 (general procedure (O) 

3-(4-[3"(4-lsopropvlphenvl)-1-(2-phenylpropyl)ureidomethyl1benzovlamino)propionic acid 



0 0 



HO H T I 1 H 



10 3 

1 H NMR (DMSO-d 6 ): 5 7.11 (2H, d), 7.2-7.35 (9H, m), 7.78 (2H, d), 8.23 (1H, s), 8.49 (1H, t). 

EXAMPLE 51 (general procedure (Q) 
15 4-(3-f4-(2-Carboxvethylcarbamovl)benzyn-342-(4<hlorophenvnethvl1ureido)benzoic acid bu- 
tyl ester 

ci 



HO 



O O 



Y . 



1 H NMR (DMSO-d 6 ): 5 7.27 (2H, d), 7.31-7.36 (4H, m), 7.60 (2H, d), 7.81 (2H, d), 7.86 (2H, 
20 d), 8.47 (1H.t), 8.77 (1H, s). 
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EXAMPLE 52 (general procedure (O) 

3-{4-f1-r2-(4-Chlorophenvlte^^ 

acid 



ci 




ch 3 



5 

1 H NMR (DMSO-cfe): 5 7.10 (2H, d), 7.24 (2H, d), 7.30-7.34 (6H, m), 7.78 (2H, d), 8.29 (1H, 

EXAMPLE 53 (general procedure (Q) 
10 3-{4-ri-(2,2-DiphenvlethvlV3-(4-phenoxvphenvl)ureidomethyl1benzovlannino}propionic acid 




HPLC-MS (Method C): m/z 614, R t = 7.35 min. 

15 EXAMPLE 54 (general procedure (O) 

4"r3-f4-(2-Carboxvethvlcarbamovnbenzvn-3-(2,2-diphenvlethvnureido1benzoic acid butyl es- 
ter 




o 



20 1 H NMR (DMSO-cfe): 5 7.18 (2H, t), 7.25-7.3 (6H, m), 7.34 (4H, m), 7.47 (2H f d), 7.75 (2H, d), 
7.80 (2H, d), 8.52 (1H, b), 8.71 (1H t s). 
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EXAMPLE 55 (general procedure (O) 

3"(4-ri-(2 1 2-DiphenvlethvlV3-(4-isopropvlphenvl)ureidomethvl1benzovlamino)propionic acid 



1 H NMR (DMSO-d 6 ): 8 7.06 (2H, d), 7.16-7.35 (14H, m), 7.75 (2H, d), 8.24 (1H, s). 

EXAMPLE 56 (general procedure (O) 

3-{4-ri-(4-terf-Bufylcvclohexvl)-3-(4-isop 

acid 



1 H NMR (DMSO-d 6 ): 5 8.41 (s, 1 H); 8.20 (s, 1 H); 7.75 (d, 2H); 7.34 (d, 2H); 7.32 (d, 2H); 7.08 
(d, 2H); 4.08 (s, 2H); 1.19 (d, 6H); 0.83 (s, 9H). 

EXAMPLE 57 (general procedure (O) 

3-{4-n-(4-te/t-Butvfcvclohexy^ 

acid 




CH 3 




CH 3 . 




CH, 



1 H NMR (DMSO-de): 5 8.44 (s, 1H); 8.35 (s, 1H); 7.78 (d, 2H); 7.45 (d, 2H); 7.38 (d, 2H); 7.34 
(d, 2H); 6.94 (m, 5H); 4.60 (s, 2H); 0.81 (s, 9H). 
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EXAMPLE 58 (general procedure (O) 
3-{4-f1-(4-fert-Butvlcvclohe 
benzovlaminolpropionic acid 



CH 3 
H 3 C-j-CH 3 




1 H NMR (DMSO-c/ 6 ): 8 8.46 (s, 1H); 8.34 (s. 1H); 7.74 (d, 2H); 7.40 (d, 2H); 7.34 (d, 2H); 7.16 
(d, 2H); 4.59 (s, 2H); 0.85 (s, 9H). 

EXAMPLE 59 (general procedure (Q) 

3-(4-ri-(4-terf-ButylcYclohe^ 

acid 



1 H NMR (DMSO-d 6 ): 5 8.46 (s, 1H); 8.18 (s, 1H); 7.76 (d, 2H); 7.30 (d, 2H); 7.28 (d, 2H); 6.8 
(d, 2H); 4.58 (s, 2H); 3.73 (s, 3H); 0.80 (s, 9H). 

EXAMPLE 60 (general procedure (Q) 

3-(4-r3-(4-Acetvlphenvl)-1-(4^e/t-butvlcvclohexvnureidomethvnben2oylamino)propionic acid 





CH. 
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1 H NMR (DMSO-cfe): 5 8.70 (s, 1H); 8.42 (s, 1H); 7.86 (d, 2H); 7.76 (d, 2H); 7.62 (d, 2H); 7.30 
(d f 2H);4.62 (s, 2H); 0.81 (s. 9H). 

EXAMPLE 61 (general procedure (O) 
5 4-{3-(4-fert-ButvlcvclohexvlV3-r4-(2-carboxyethylcarbamovl)benzvnureido)ben2oic acid butyl 
ester 



1 H NMR (DMSO-cf 6 ): 5 8.71 (s, 1H); 8.42 (t f 1H); 7.83 (d, 2H); 7.76 (d, 2H); 7.61 (s, 2H); 7.32 
10 (d, 2H); 4.64 (s, 2H); 4.26 (t, 2H); 0.94 (t, 3H); 0.83 (s, 9H). 

EXAMPLE 62 (general procedure (O) 

3-{4-ri-(4^e^-Butylcyclohexyl)-3-(4-isobuWlphenyl)ureidomethvnbenzoylamino)propionic 
acid 




o 




ch 3 

H 3 C-^CH 3 



15 



1 H NMR (DMSO-rf 6 ): 5 8.46 (t, 1H); 8.22 (s, 1H); 7.75 (d, 2H); 7.35 (d, 2H); 7.33 (d, 2H); 7.05 
(d, 2H); 4.60 (s, 2H); 1.17 (d, 6H); 0.83 (s, 9H). 
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EXAMPLE 63 (general procedure (O) 
3-(4-H-(4-tert-ButYlcvclohe^ 
propionic acid 



1 H NMR (DMSO-d 6 ): 5 8.72 (s f 1H); 8.45 (t, 1H); 7.78 (d, 2H); 7.72 (d, 2H); 7.60 (d, 2H); 7.35 
(d, 2H); 4.65 (s, 2H); 4.10 (m, 1H); 0.85 (s, 9H). 

EXAMPLE 64 (general procedure (O) 

3-{4-ri-(2-EthvlhexvlV3'(4Hsobutvlphenvl)ureidomethyl1benzovlamino)propionic acid 

^ch 3 



1 H NMR (DMSO-cfe): S 8.47 (t, 1H); 8.30 (s, 1H); 7.82 (d, 2H); 7.36 (d, 2H); 7.32 (d, 2H); 7.05 
(d, 2H); 4.65 (s, 2H), 1.12 (m ? 9H); 0.85 (m, 12H). 

EXAMPLE 65 (general procedure (Q) 

3^4-r3-(4-Trifluoromethoxyphenvl)-1-(2,6,64rimethvlbicvclor3.1.1lhept-3-vnu 
benzovlamino)propionic acid 



1 H NMR (DMSO-d 6 ): 8 8.52 (s, 1H); 8.44 (t, 1H); 7.81 (d, 2H); 7.52 (d, 2H); 7.35 (d, 2H); 7.22 
(d, 2H); 4.91 (m, 1H); 4.76 (s, 2H); 1.22 (s, 3H); 1.13 (s, 3H); 0.98 (d, 3H). 




F 
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EXAMPLE 66 (general procedure (O) 
3-(4-f3-(4-lsopropylphenvl)-1-(2.6,6-trim^ 
aminolpropionic acid 



1 H NMR (DMSO-cfe): 8 8.44 (s, 1H); 8.17 (t, 1H); 7.78 (d, 2H); 7.34 (d, 2H); 7.26 (d, 2H); 7.08 
(d, 2H); 4.93 (m, 1H); 4.72 (s, 2H); 1.22 (s, 3H); 1.18 (d, 6H);1.13 (s, 3H); 0.98 (d, 3H). 

EXAMPLE 67 (general procedure (O) 

3-(441-(4-tert-Butvlcyclohexyl)-3-(4-nito^ acid 



'H NMR (DMSO-</ 6 ): 5 9.03 (s, 1H); 8.45 (t, 1H); 8.16 (d, 2H); 7.77 (d, 2H); 7.73 (d, 2H); 7.33 
(d, 2H); 4.67 (s, 2H); 4.10 (t, 1H); 0.86 (s, 9H). 

EXAMPLE 68 (general procedure (Q) 

3-{4-ri-(4'te/t-BuWlcvclohexvl)-3>(4'-cvanobiphenvM-vl)ureidomethvllbenzoylamino)- 
propionic acid 






1 H NMR (DMSO-d 6 ): 5 8.52 (1H, s), 8.48 (1H, t), 7.88 (4H, dd), 7.79 (2H, d), 7.79 (2H, d), 
7.62 (2H, d). 7.38 (2H, d). 
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EXAMPLE 69 (general procedure (O) 
3-{4-r3-(4-ButoxyphenvlH^ 

CH 3 
H 3 C-j-CH 3 

P P A 




% H NMR (DMSO-c/ 6 ): 5 8.45 (1H, m), 8.15 (1H, s), 7.78 (2H, d), 7.33 (4H, dd), 6.82 (2H, d). 

EXAMPLE 70 (general procedure (O) 
3-{4-n-(4-ferf-Butvlcvcloh^^ 
aminolpropionic acid 




1 H NMR (DMSO-cf 6 ): 5 8.43 (1H, m), 8.18 (1H f s), 7.98 (2H, s), 7.75 (2H, d), 7.43 (2H, d). 

EXAMPLE 71 (general procedure (O) 
3-{4-f1-(4-fert-Butvlcvclohexyl)-3-(4^ 
aminojpropionic acid 




HPLC-MS (method B): m/z: 566, R t = 7.95 min. 
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EXAMPLE 72 (general procedure (O) 

3-(4-ri-f4-te^ButvlcyclohexvO 

acid 



HPLC-MS (method B): m/z: 517, R t = 7.29 min. 
EXAMPLE 73 (general procedure (Q) 

4'(3-(4^e/t-BuWlcyclohexvl)-3-r4-(2-carboxyethvlc^rbamovl)benzvnureido)benzoic acid iso- 
propyl ester 



1 H NMR (DMSO-d 6 ): 5 8.70 (1H, s), 8.48 (1H, t), 7.83 (2H, d) f 7.78 (2H, d), 7.63 (2H, d), 7.32 
(2H, d). 

HPLC-MS (method B): m/z: 566, R t = 7.69 min. 

EXAMPLE 74 (general procedure (Q) 
3-f4-H-(4-te/f-Butvlcvclohexyl)-3-(4-cN 
amino)propionic acid 




F 




O CH 3 




CH 3 
H 3 C-|-CHj 
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1 H NMR (DMSO-de): 5 8.80 (1H, s), 8.48 (1H, t), 8.05 (1H, s), 7.82 (1H, d), 7.77 (1H, d), 7.58 
(1H,d), 7.32 (1H, s). 

HPLC-MS (method B): m/z: 583, R t = 8.03 min. 



General procedure (D) for the solid phase synthesis of compounds of the general formula 
(ib 



The compounds of the general formula (Ib) may also be prepared by the use of the following 
method: 



10 



o 

HO'^A-Fmoc 



0 

HO— ^ 



Resin. 



CI 



Step A 



Resin. _ A-Fmoc 



1 1 Fmoc ^ 
R ° 
— Resin. q„ 



Step B 



^Y^Fmoc 
R 1 



Aldehyde 
or ketone 



StepC 



Resin. 



^ZyNH 
R 1 



Lea'-X-D, 
D-N=C=0 or 
D-N=C=S 

Step D 



o o 

. Jl a 1^ f 

Resin-0 ^7 N D 

x 

R 1 



StepE 



OO^ 

J A IL f 

HO Z^N. ,D 

R 1 



(lb) 



wherein 



15 R 1 , A, Z, E and D are as defined for formula (I), 



X is -S(0) 2 -(CH 2 ) r -, -C(0)NH- or -C(S)NH-, wherein r is as defined for formula (I), 



Lea' represents a leaving group such as -OSu, CI-, PhO-, or 4-N0 2 -PhO-, and 
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Resin. 



CI 




CI 



where PS is polystyrene 



Step A: 



10 



15 



20 



25 



The reaction is known (The combinatorial index, Ed. Bunin, B, A. 1998, Academic Press, p. 
24) and is generally performed by shaking a suspension of the resin with a solution of an 
Fmoc amino acid in the presence of a base such as triethylamine, diisopropylethylamine, di- 
cyclohexylmethylamine or any other tertiary amine. Typical solvents are pyridine, dichloro- 
methane, 1,2-dichloroethane, DMF, NMP, THF, DMSO or mixtures of two or more of these. 
The reaction is performed between 20°C and 120°C, preferably at 25°C. Excess reagents are 
filtered off and the resin is washed with any solvent mentioned above including mixtures 
hereof, containing a base as mentioned above and an alcohol, typically methanol, as a scav- 
enger of unreacted resin bound 2-chlorotritylchloride. 

Step B: 

The Fmoc protecting group is removed using a solution of 20% piperidine in DMF, which is 
added to the resin and vortexed for 0.5 hours. After draining the resin is washed with DMF 
containing 1-hydroxybenzotriazole (50 mg/mL) and DMF. 

The acylation (The combinatorial index, Ed. Bunin, B. A. 1998, Academic Press, p. 78) is 
performed by adding an excess of Fmoc amino-benzoic acid in a solvent such as DMF, 
NMP, THF, dichloromethane, 1,2-dichloroethane, acetonitrile, DMSO or a mixture of two or 
more of the these, optionally in the presence of a base such as /V-methylmorpholine, triethyl- 
amine, diisopropylethylamine, dicyclohexylmethylamine or another tertiary amine, followed 
by a coupling reagent such as dicyclohexylcarbodiimide, diisopropylcarbodiimide, 
1 , 1 '-carbonyldiimidazole, 2-(1 H-9-azabenzotriazole-1 -yl)-1 , 1 ,3,3-tetramethyluronium 
hexafluorophosphate or bromo-tris-pyrrolidinophosphonium hexafluorophosphate in a solvent 
such as DMF, NMP, THF, dichloromethane, 1,2-dichloroethane, acetonitrile, DMSO or a mix- 
ture of two or more of these, optionally in the presence of a side reaction inhibitor such as 3- 
hydroxy-4-oxo-3,4-dihydro-1,2,3-benzotriazine, W-hydroxybenzotriazole or 1-hydroxy-7-aza- 
benzotriazole. The reaction is performed between 20°C and 40°C, preferably at 25°C. Excess 
reagents are filtered off and the resin is washed several times with the solvent used during 
the reaction. 
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Step C: 

The Fmoc protecting group is removed eg using a solution of 20% piperidine in DMF. The 
reductive amination is generally known (The combinatorial index, Ed. Bunin, B. A. 1998, Aca- 
5 demic Press, p. 167) and is performed by stirring resin bound amine with an excess of 

ketone or aldehyde at low pH (by addition of an acid, such as acetic acid or formic acid) in a 
solvent such as THF, DMF, NMP, methanol, ethanol, DMSO, dichlororhethane, 1 ,2-dichloro- 
ethane, trimethyl orthoformate, triethyl orthoformate, or a mixture of two or more of the 
above. As reducing agent sodium trisacetoxy borohydride can be used. The reaction is per- 
10 formed between 20°C and 120°C, preferably at 25°C. Excess reagents are filtered off and the 
resin is washed several times with the solvent used during the reaction optionally in combina- 
tion with water. 

Step D: 

15 The reaction is generally known (Matthews, J.; Rivero, R. A. J. Org. Chem. 1997, 62, 6090- 
6092) and is usually performed by shaking resin bound amine with an excess of isocyanate 
or an equivalent such as a carbamate Lea'-X-D in a solvent such as DMF, NMP, THF, di- 
chloromethane, 1,2-dichloroethane, DMSO or a mixture of two or more of the above and 
when using Lea-X-D in the presence of a base such as triethylamine, diisopropylethylamine, 

20 dicyclohexylmethylamine or any other tertiary amine or potassium carbonate. The reaction is 
performed between 20°C and 120°C, preferably between 20°C and 40°C. Excess reagent is 
filtered off and the resin is washed several times with the solvent used during the reaction. 

Step E: 

25 The reaction is known (The combinatorial index, Ed. Bunin B. A., 1998, Academic press, p. 
21) and is generally performed by stirring the resin bound intermediate with a 5-95% solution 
of TFA. The final cleavage is carried out in a solvent such as THF, dichloromethane, 1 ,2- 
dichloroethane, 1,3-dichloropropane, toluene or a mixture of two or more of the above. The 
reaction is performed between 0°C and 80°C f preferably between 20°C and 40°C. When the 

30 reaction is complete the product is removed by filtration. The resin is successively washed 
with the solvent used during the reaction, optionally containing TFA. The product and wash- 
ings are collected and the solvent is removed in vacuo . 

A specific example illustrating the preparation of compounds of the general formula (lb) ac- 
35 cording to the invention is provided below. 



WO OO/69810 



111 



PCT7DK00/0O264 



EXAMPLE 75 (general procedure (D)) 
3-(4-ri-(4-Propylcvclohexvn-^ 
propionic acid 




Step A: Resin bound Fmoc ft-alanine 

150 pmol Fmoc fJ-alanine was dissolved in a mixture of 250 pL dichloromethane, 250 pL 
DMF and 100 pL diisopropylethylamine and added to 50 mg polystyrene resin functionalized 
10 with a 2-chlorotrityl chloride linker. After shaking the suspension for 4 hours at 25°C, the resin 
was isolated by filtration and washed with 2x1 mL dichloromethane:methanol:diisopropyl- 
ethylamine 17:2:1 and 2x 1 mL DMF. 



Step B: Resin bound 3-{4-f(9H-fluoren-9-vlmethoxvcarbonvlamino)methvnbenzoylamino>- 
15 propionic acid 

To the above resin bound Fmoc fi-alanine was added 500 pL of a 20% solution of piperidine 
in DMF. Upon shaking 30 min, the resin was drained and washed with 1 mL DMF containing 
1-hydroxybenzotriazole (50 mg/mL) and DMF (2 x 1 mL). Then 200 pmol 4-[(9W-fluoren-9-yl- 
methoxycarbonylamino)methyl]benzoic acid (74.2 mg) dissolved in a mixture of 430 pL DMF 
20 and 70 pL diethylisopropylamine was added followed by 200 pmol bromo-tris-pyrrolidino- 
phosphonium hexafluorophosphate (PyBrOP, 93 mg) dissolved in 500 pL DMF. The mixture 
was shaken for 4 hours at 25°C followed by filtration and washing of the resin with 3 x 1 mL 
DMF. 



25 Step C: Resin bound 3-{4-[(4-propvlcvclohexvlamino)methyl1benzovlamino)propionic acid 
The Fmoc protecting group was removed from the above resin bound 3-{4-[(9H-fluoren-9-yl- 
methoxycarbonylamino)methyl]benzoylamino}propionic acid using 500 pL of a 20% solution 
of piperidine in DMF. Upon shaking for 30 min, the resin was drained and washed with 1 mL 
DMF containing 1-hydroxybenzotriazole (50 mg/mL) and DMF (2 x 1 mL), 2 x 1 mL 1,2-di- 

30 chloroethane and 20 pL acetic acid dissolved in 1 mL 1,2-dichloroethane. 
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The resulting resin bound 3-(4-aminomethylbenzoylamino)propionic acid was treated with 98 
mg 4-propylcyclohexanone (700 pmol) dissolved in 500 pL 1,2-dichloroethane, 50 pL acetic 
acid and a slurry of 148 mg NaBH(OAc) 3 (700 pmol) in 1 mL 1 ,2-dichloroethane. Over night 
shaking at 25°C followed by filtration and washing with 2 x 1 mL dichloromethane, 2 x 1 mL 
5 CH 3 OH:DMF 1:1 and 3 x 1 mL DMF afforded resin bound 3-{4-[(4-propylcyclohexylamino)- 
methyl]benzoytamino}propionic acid. 

Step D: Resin bound 3'(4-ri-(4-propylcyclohexvn-3-(4-trifluoromethoxvphenyl)ureidomethvll- 
benzovlaminojpropionic acid 

10 200 pmol 4-trifluoromethoxyphenylisocyanate dissolved in 500 pL 1,2-dichloroethane was 
added to the above resin bound 3-{4-[(4-propylcyclohexylamino)methyl]benzoylamino}- 
propionic acid. Shaking the mixture for 5 hours at 25°C followed by filtration and washing of 
the resin with 2 x 1 mL dichloromethane, 4 x 1 mL DMF, 2 x 1 mL H 2 O f 3 x 1 mL THF, 3 x 1 
mL dichloromethane afforded the resin bound 3-{4-[1-(4-propylcyclohexyl)-3-(4-trifluoro- 

15 methoxyphenyl)ureidomethyl]benzoylamino}propionicacid. 

Step E: 3-f4-M -(4-Propvlcvclohexvl)-3-(4-trifluoromethoxvphenvl)ureidomethyl1benzovl- 
aminolpropionic acid 

The above resin bound 3-{4-[1-(4-propylcyclohexyl)-3-(4-trifluoromethoxyphenyl)ureido- 
20 methyl]benzoylamino}propionic acid was treated with 1 mL 5% TFA in dichloromethane for 1 
hour at 25°C. The product was filtered off and the resin was washed with 1 mL dichloro- 
methane. The combined extracts were concentrated in vacuo . The residue was dissolved in 
50 pL DMSO + 500 pL CH 3 CN and purified by preparative HPLC using a Supelcosil ABZ+ 25 
cmx10 mm 5p column. The starting eluent composition was 5% CH 3 CN in H 2 0 changing 
25 over 30 minutes to 90% CH 3 CN in H 2 0 which was then kept constant for 5 minutes before 
going back to the starting composition over 10 min. The flow rate was kept constant at 8 
mL/min. collecting one fraction per minute. The process was monitored using an UV detector 
operating at 214 nm. The fractions containing the desired products were combined and eva- 
porated in vacuo to afford the title compound . 

30 

HPLC-MS (method B) (m/z = 550), (7.46, 7.58 min) 

The HPLC purification allowed the separation of the c/s and trans isomers of the title com- 
pound . The products were characterized by HPLC-MS and 1 H NMR. 

35 
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EXAMPLE 76 (general procedure (D)) 
3-(4-f1-(4-frans-Propvlcvclohexvl)-3-(4-trifluoro 
propionic acid 



1 H NMR (400 MHz), (DMSO-cf 6 ): 8 12.20 (s br, 1H); 8.55 (s, 1H); 8.50 (t. 1H); 7.75 (d. 2H); 
7.55 (d, 2H); 7.30 (d, 2H); 7.20 (d, 2H), 4.60 (s, 2H); 4:10 (t, 1H), 3.40 (m, 2H); 2.45 (t, 2H); 
0.70-1.80 ppm (m, 16H). 

HPLC-MS (method B) (m/z = 550), (R t = 7.46 min). 
EXAMPLE 77 (general procedure (D)) 

3^4-[1-(4-c/s-Propvlcvdohexvl)-3-(4-trifluoromethoxvpherivl)ureidomethvl1benzovlamino)- 
propionic acid 



1 H NMR (400 MHz), (DMSO-d 6 ): S 12.15 (s br, 1H); 8.55 (s, 1H); 8.50 (t. 1H); 7.80 (d, 2H); 
7.55 (d. 2H); 7.35 (d. 2H); 7.25 (d, 2H), 4.65 (s, 2H); 4.10 (s br, 1H). 3.45 (m, 2H); 2.50 (2H); 
1.15-1.65 ppm (m, 13H), 0.85 (t. 3H). 




CH. 




HPLC-MS (method B) (m/z = 550), (7.58 min). 
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EXAMPLE 78 (general procedure (D)) 

3-(4-rW4-frans-(1 J-Dimethvlpropvl)cvclohexvn-3-(44rifluoromethQxvphenvl)ureidomethvl1- 
benzovlaminolpropionic acid 



HPLC-MS (method B) (m/z =578) (7.84 min, 7.94 min). 

EXAMPLE 79 (general procedure (D)) 
3-(4-f1-(Derahydronaphthalen-2-yl)-3-(4-trffl^ 
amino)propionic acid 



1 H NMR (400 MHz, DMSO-d 6 ): 5 8.50 (s, 1H); 8.47 (t, 1H); 7.76 (d, 2H); 7.55 (d, 2H); 7.30 (d, 
2H); 7.22 (d, 2H); 4.60 (s, 2H); 4.30 (t, 1H), 3.45 (m, 2H); 2.50 (t, 2H); 1.85-0.70 (m). 
HPLC-MS (method B) (m/z = 562) (7.48 min, 7.49 min). 

EXAMPLE 80 (general procedure (D)) 

3-{4-f1-(4-c/s-Phenylcvclohexvl)-3-(4"trifluoromethoxvphenvl)ureidomethvl1benzovlamino)- 
propionic acid 






HPLC-MS (method B) (m/z = 584), (7.22 min, 7.33 min). 
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EXAMPLE 81 (general procedure (D)) 
3-{4-H-(4-fra/7s-Phenvlcyclote^ 
propionic acid 



HPLC-MS (method B) (mfe = 584), (7.22 min, 7.33 min). 

EXAMPLE 82 (general procedure (D)) 
10 3-(441-(4-lsopropvlcvclohexvl)-3-(4-trifluoromethoxyphenvnureidomethvl1benzovlami 
propionic acid 

H,C CHj 



1 H NMR (200 MHz), (DMSO-d 6 ): 5 8.55 (s, 1H); 8.45 (t, 1H); 7.75 (d, 2H); 7.55 (d, 2H); 7.35 
15 (d, 2H); 7.20 (d, 2H); 4.60 (s, 2H); 4.05^.15 (m br, 1H); 3.45 (m, 2H); 2.50 (t, 2H); 0.90-1.8 
(m, lOHfcO.BS fd.SH). 



5 





HPLC-MS (method B) (mfe = 550), (R, = 7.38 min, 7.50 min) 
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EXAMPLE 83 (general procedure (D)) 
3-{441-(4-EthvlcYclohexyl)-3-(44rifluo 
acid 



1 H NMR (300 MHz), (DMSO-of 6 ): 5 8.55 (s, 1H); 8.45 (t, 1H); 7.75 (d, 2H); 7.55 (d, 2H); 7.30 
(d, 2H); 7.25 (d, 2H); 4.60 (s, 2H); 4.05-4.15 (m br, 1H); 3.45 (m, 2H); 2.50 (t, 2H); 0.75-1.8 
(m, 14H). 

HPLC-MS (method B) (m/z = 536), (R, = 7.59 min). 
EXAMPLE 84 (general procedure (D)) 

4-r3-r4-(2-Carboxvethvlcarbamovl)benzvlV3-(4-lsopropylcvclohexvnureidolbenzoic acid butyl 
ester 





o 



1 H NMR (DMSO-de): 5 8.70 (s, 1H); 8.45 (t, 1H); 7.83 (d, 2H); 7.78 (d, 2H); 7.60 (d, 2H); 7.34 
(d, 2H); 4.67 (s, 2H); 4.24 (t, 2H); 4.14 (m, 1H); 0.96 (t, 3H); 0.85 (d, 6H). 
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EXAMPLE 85 (general procedure (D)) 
3-(4-r3-(3.5-Bis(trifluoromethY^^ 
propionic acid 



5 1 H NMR (DMSO-d 6 ): S 9.04 (s, 1H); 8.48 (t, 1H); 8.28 (s, 2H); 7.71 (d, 2H); 7.62 (s, 1H); 7.84 
(d, 2H); 4.65 (s t 2H). 

EXAMPLE 86 (general procedure (D)) 

3-(4-f3-(3.5-Bis(trifluoromethvQphenvl H -( 1 ,2 t 3,4-tetrahvdronaphthalen-2-vl)ureidomethvl1- 
10 benzovlaminolpropionic acid 



(d, 2H); 7.10 (m, 4H); 4 ; 75 (dd ( 2H); 4.52 (m, 1H). 

15 

EXAMPLE 87 (general procedure (D)) 

3-(4-f 1 -f4-( 1 , 1 -DimethvlpropvncvclohexvlV3'(44rifluoromethoxvphenvnureidomethyl1- 
benzoylamino)propionic acid 





1 H NMR (DMSO-cfe): 5 9.20 (s, 1H); 8.50 (t, 1H); 8.82 (s, 2H); 7.81 (d, 2H); 7.62 (s, 1H); 7.42 




20 
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1 H NMR (400 MHz, DMSO-cf 6 ): 5 12.05 (s br) 8.60 (s); 8.55 (s); 8.45 (t); 7.80 (d); 7.55 (d); 
7.30 (d); 7.20 (d); 4.72 (s); 4.60 (s); 4.25 (t); 4.05 (t); 3.45 (q); 2.50 (t); 1 .90-1 .00 (m) 0.77 (s); 
0.73 (s). 

5 EXAMPLE 88 (general procedure (D)) 

3-(4-f1-(4,4-Dipropvlcvclohexvl)-3-(4-trifluoromethoxyphenvl)ureidomethvl1benzovlam 
propionic acid 




10 1 H NMR (300 MHz, DMSO-cf 6 ): 5 8.55 (s, 1H); 8.45 (t, 1H); 7.75 (d, 2H); 7.52 (d, 2H); 7.30 (d, 
2H); 7.20 (d, 2H); 4.62 (s, 2H); 4.05 (t, 1H); 3.45 (q, 2H); 2.45 (t, 2H); 1.70-0.70 (m, 22H). 

HPLC-MS (method B): m/z = 592, R t = 8.60 min. 

15 The compounds of the invention can also be prepared by conventional solution phase syn- 
thesis methods as described below: 

EXAMPLE 89 

3-{4-f 1 -( 1 ,4-Dioxaspirof4.51dec-8-vn-3-(4-trifluoromethoxvphenvl)ureidomethvl1benzovl- 
20 aminojpropionic acid 




Ethyl 3-(4-aminomethylbenzoylamino)propanoate hydrochloride was prepared from (J-alanine 
25 ethyl ester hydrochloride and 4-(terf-butoxycarbonylaminomethyl)benzoic acid by methods 
known to those skilled in the art. 
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3-{4-r(1 t 4,Dioxaspirof4.51dec-8-vlamino)methvl1benzovlamino)propionic acid ethyl ester 
1.2 g Ethyl 3-(4-aminomethylbenzoylamino)propanoate hydrochloride (4.18 mmol) was 
mixed with 20 rnL 1 ,2-dichloroethane and 6 mL saturated K 2 C0 3 by vigorous stirring. The 
phases were separated and the aqueous phase was extracted with another 20 mL 1,2-di- 
5 chloroethane. 240 pL HOAc was added to the combined 1 ,2-dichloroethane phase followed 
by 0.691 g 1,4-dioxaspiro[4.5]decan-8-one (4.42 mmol). 1.272 g NaBH(OAc) 3 (6 mmol) was 
added and the reaction was stirred for 16 hours at 25°C. The reaction volume was reduced 
on a rotary evaporator to about 20 mL and then poured into a mixture of 60 mL H 2 0 and 10 
mL sat. K 2 C0 3 . The phases were separated and the aqueous phase was extracted twice with 
10 40 mL 1 ,2-dichloroethane. The combined 1 ,2-dichloroethane fractions were dried over 

MgS0 4 and evaporated to afford the title compound . The crude product was used in the next 
step without further purification. 

3-f4-ri-(1 t 4-Djoxaspirof4.5ldec-8-vn-3-(4-trifluoromethoxyphenvl)ureidomethvnbenzovl- 
15 aminojpropionic acid ethyl ester 

0.312 g 4-Trifluoromethoxyphenylisocyanate dissolved in 1 mL acetonitrile was added to 0.5 
g of the above 3-{4-[(1,4-dioxaspiro[4.5]dec-8-ylamino)methyl]benzoylamino}propionic acid 
ethyl ester dissolved in 5 mL acetonitrile and was allowed to react at 25°C. The product pre- 
cipitated after 1 hour and was collected by filtration. 

20 

1 H NMR (400 MHz), (DMSO-d 6 ): 8 8.55 (s, 1H); 8.50 (t, 1H); 7.75 (d, 2H); 7.50 (d, 2H); 7.30 
(d, 2H); 7.20 (d, 2H); 4.60 (s, 2H); 4.20 (s br, 1H); 4.05 (q, 2H); 3.75 (s, 4H); 3.30 (m, 2H); 
2.60 (t, 2H); 1.60-1.70 (m, 8H); 1.15 (t, 3H) 

25 3-{4-ri-(1.4-Dioxaspirof4.51dec-8-vl)-3-(4-trifluoromethoxyphenvl)ureidomethvnbenzoYl- 
amino)propionic acid 

180 mg UOH dissolved in 2.2 mL H 2 0 was added to the entire yield of the above 3-{4-[1- 
(1,4-dioxaspiro[4.5]dec-8-yl)-3-(4-trifluoromethoxyphenyl)ureidomethyl]benzoylamino}- 
propionic acid ethyl ester dissolved in 22 mL abs. EtOH. After 1 hour at 25°C the solvent was 
30 evaporated and 10 mL H 2 0 followed by 500 mg citric acid dissolved in 20 mL H 2 0 was 
added to the residue affording a pH of 4-5. The resulting product was a mixture of the acid 
and its lithium salt. 
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1 H NMR (400 MHz), (DMSO-d 6 +TFA): 5 8.60 (s, 1H); 8.50 (t, 1H); 7.80 (d, 2H); 7.55 (d, 2H); 
7.30 (d, 2H); 7.20 (d, 2H); 4.60 (s, 2H); 4.20 (s br, 1H); 3.80 (s, 4H); 3.45 (m, 2H); 2.50 (t, 
2H); 1.55-1.75 (m, 8H). 



5 HPLC-MS (method B) (m/z = 566 M+1), (R, = 6.10 min). 



General procedure (E) for the solid phase synthesis of compounds of the general formula 

HQ: 

Compounds of the general formula (Ic) according to the invention can be synthesized on 
10 solid support using a procedure comprising attachment of acrylic acid to a polystyrene 2- 
chlorotritylchloride resin followed by a Michael addition of R 7 -NH 2 . Acylation followed by re- 
ductive amination and urea formation as described above affords the desired compounds: 



HO 



O 

A^CH 2 



Resin. 



CI 0 

StepAl 



Resin. X^CH 2 



StepA2 



Resin. 0 A^s N .R 7 



0 

HO^Z^O 



(III) 



StepB 



Resin. Q A^ N A 



Z Y° 

R 1 



H 2 N-E 

i 

StepC 



Lea'-X-D, 

D-N=C=Oor 

D-N=C=S 
c» 

StepD 



Resin-0 



^-^N^Z^N D 



R 1 



StepE 



HO 



R R 1 



15 



wherein 



AO 



Resin. 



CI 



wherein PS is polystyrene 
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Lea' is a leaving group such as -OSu, chloro, phenoxy or 4-nitrophenoxy, 
R\ E and D are as defined for formula (l) f 

5 

R 7 is d^-alky! or C^-cycloalkyl-C^-alkyl, and 

X is -S(0) 2 -(CH2)r-, -C(0)NH« or -C(S)NH-, wherein r is as defined for formula (I), 
10 Step A1 : 

The reaction is known (The combinatorial index, Ed. Bunin, B. A. 1998, Academic Press, p. 
24) and is generally performed by shaking a suspension of the resin with a solution of acrylic 
acid in the presence of a base such as triethylamine, diisopropylethylamine, dicyclohexyl- 
methylamine or any other tertiary amine. Typical solvents are pyridine, dichloromethane, 1,2- 
15 dichloroethane, DMF, NMP, THF, DMSO or mixtures of two or more of these. The reaction is 
performed between 20°C and120°C, preferably at 25°C. Excess reagents are filtered off and 
the resin is washed with any solvent mentioned above including mixtures hereof, containing 
a base as mentioned above and an alcohol, typically methanol, as a scavenger of unreacted 
resin bound 2-chlorotritylchloride. 

20 

Step A2: 

The reaction is known (Hamper, B. C; Kolodziej, S. A.; Scates, A. M.; Smith, R. G.; Cortez, 
E. J. Org. Chem. 1998, 63, 703-718) and is performed by shaking the resin bound acrylic 
acid with an excess of a primary amine in a solvent such as DMSO, DMF, NMP, THF, 
25 methanol, ethanol, dichloromethane, 1 ,2-dichloroethane or a mixture of two or more of these. 
The reaction is carried out between 20°C and 120°C, preferably at 25°C. Excess amine is 
filtered of and the resin is washed several times with the solvent used during the reaction. 

Step B: 

30 The reaction is known (The combinatorial index, Ed. Bunin, B. A. 1998, Academic Press, p. 
78) and is performed by adding an excess of acid (III) in a solvent such as DMF, NMP, THF, 
dichloromethane, 1 ,2-dichloroethane, acetonitrile, DMSO or a mixture of the above, option- 
ally in the presence of a base such as N-methylmorpholine, triethylamine, diisopropylethyl- 
amine, dicyclohexylmethylamine or another tertiary amine, followed by a coupling reagent 

35 such as dicyclohexylcarbodiimide, diisopropylcarbodiimide, 1,1'-carbonyldiimidazoIe, 2-(1H- 
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9-azabenzotriazol-1-yl)-1,1 ,3,3-tetramethyluronium hexafluorophosphate or bromo-tris-pynro- 
lidinophosphonium hexafluorophosphate in a solvent such as DMF, NMP, THF, dichloro- 
methane, 1 ,2-dichloroethane, acetonitrile, DMSO or a mixture of two or more of these op- 
tionally in the presence of a side reaction inhibitor such as 3-hydroxy-4-oxo-3,4-dihydro- 
5 1 ,2,3-benzotriazine, A/-hydroxybenzotriazole or 1 -hydroxy-7-azabenzotriazo!. The reaction is 
performed between 20°C and 40°C, preferably at 25°C. Excess of reagents is filtered off and 
the resin is washed several times with the solvent used in the reaction. 

Step C: 

10 The reaction is generally known (The combinatorial index, Ed. Bunin, B. A. 1998, Academic 
Press, p. 133) and is generally performed by stirring the resin bound aldehyde or ketone ob- 
tained in step B with an excess of amine at low pH (by addition of an acid, such as acetic 
acid or formic acid) in a solvent such as THF, DMF, NMP, methanol, ethanoi, DMSO, di- 
chloromethane, 1 ,2-dichloroethane, trimethyl orthoformate, triethyl orthoformate, or a mixture 

15 of two or more of these. A reducing agent such as sodium cyanoborohydride can be used. 
The reaction is performed between 20°C and 120°C, preferably at 25°C. Excess of reagents 
is filtered off and the resin is washed several times with the solvent used in the reaction op- 
tionally in combination with water. 

20 Step D: 

The reaction is generally known (Matthews, J.; Rivero, R. A. J. Org. Chem. 1997, 62, 6090- 
6092) and is usually performed by shaking resin bound amine obtained in step C with an ex- 
cess of an isocyanate or isothiocyanate or alternatively Lea'-X-D in a solvent such as DMF, 
NMP, THF, dichloromethane, 1 ,2-dichloroethane, DMSO or a mixture of two or more of the 
25 above and when using Lea'-X-D in the presence of a base such as triethylamine, diisopro- 
pylethylamine, dicyclohexylmethylamine or any other tertiary amine or potassium carbonate. 
The reaction is performed between 20°C and 120°C, preferably between 20°C and 40°C. Ex- 
cess of reagent is filtered off and the resin is washed several times with the solvent used in 
the reaction. 

30 

Step E: 

The reaction is known (The combinatorial index, Ed. Bunin B. A., 1998, Academic press, p. 
21) and is generally performed by stirring the resin bound intermediate obtained in step D 
with a 5-95% solution of TFA. The final cleavage is carried out in a solvent such as THF, di- 
35 chloromethane, 1 ,2-dichloroethane, 1 ,3-dichloropropanee, toluene or a mixture of two or 
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more of these. The reaction is performed between 0°C and 80°C, preferably between 20°C 
and 40°C. When the reaction is complete the product is removed by filtration. The resin is 
successively washed with the solvent used in the reaction, optionally containing TFA. The 
product and washings are collected. The solvent is removed in vacuo . 

5 

The following examples were prepared according to general procedure (E). 
EXAMPLE 90 (general procedure (E)) 

3-({441-(4-tert-Butvlcvclohexvl)-3-(4-trifluoromethoxyphenvl)ur6idomethvnbenzovl)- 
10 cvclopropylmethvDaminopropionic acid 




Step A1: Resin bound acrylic acid 

150 pmol acrylic acid was dissolved in a mixture of 500 pL dichloromethane and 100 pL di- 
15 isopropylethylamine and added to 50 mg polystyrene resin functionalized with a 2-chlorotrityl 
chloride linker. After shaking the suspension for 4 hours at 25°C f the resin was isolated by 
filtration and washed with 2 x1 mL dichloromethane: methanol: diisopropylethylamine 17:2:1 
and 2 x 1 mL DMSO. 



20 Step A2: Resin bound /V-(cvdopropylmethy[)-3-aminopropionic acid 

The above resin bound acrylic acid (50 mg) was treated with 300 pmol cyclopropylmethyl 
amine (21 .3 mg) in 300 pL DMSO for 72 hours at 25°C. The excess reagent was filtered off 
and the resin was washed with 3 x 1 mL DMSO and 3 x 1 mL DMF. 



25 Step B: Resin bound 3-fcvclopropylmethvl-(4-formvlbenzovl)amino1propionic acid 

To the above resin bound A/-(cyclopropylmethyl) 3-aminopropionic acid (50 mg) was added 
200 jjmol 4-formylbenzoic acid (30 mg) dissolved in a mixture of 430 pL DMF and 70 pL 
diisopropylethylamine followed by 200 pmol bromo-tris-pyrrolidinophosphonium hexafluoro- 
phosphate (PyBrOP, 93 mg) dissolved in 500 pL DMF. The mixture was shaken at 25°C for 4 
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hours followed by filtration and washing of the resin with 3x1 mL DMF and 1 mL trimethyl- 
orthoformate. 

Step C: Resin bound 3-({4-r(4-te/t-butvlcyclohexvlamino)methvnben2oyl)cvclopropvlmethvl- 
aminotoropionic acid 

The above resin bound 3-[cyclopropylmethyl-(4-formylbenzoyl)amino]propionic acid (50 rrig) 
was treated with 1 mL 0.5 M (0.5 mmol, 77.5 mg) 4-terf-butylcydohexy!amine solution in 
DMF:trimethylorthoformate 1:1, 100 pL glacial acetic acid and sodium cyanoborohydride 
(750 pmol, 48 mg) suspended in 0.5 mL DMF:trimethylorthoformate 1:1. Overnight shaking 
at 25°C followed by filtration and washing with 2 x 1 mL 20%H 2 O in DMF, 3 x 1 mL DMF and 
2 x 1 mL dichloromethane afforded the desired product. 

Step D: Resin bound 3-({4-ri-(4-ferf-butvlcvclohexvl)-3-(4-trifluoromethoxyphenvl)-ureido- 
methvnbenzoyl)cvclopropylmethvl)aminopropionic acid 

200 pmol 4-trifluoromethoxyphenylisocyanate dissolved in 500 pL dichloromethane was 
added to the above resin bound 3-({4-[(4-fert-butylcyclohexylamino)methyl]benzoyl}-cyclo- 
propylmethyl)aminopropionic acid (50 mg). Shaking the mixture 5 hours at 25°C followed by 
filtration and washing of the resin with 2 x 1 mL dichloromethane, 4 x 1 mL DMF, 2 x 1 mL 
H 2 0, 3x1 mL THF and 3 x 1 mL dichloromethane afforded the resin bound title compound . 

Step E: 3-({4-f 1 -(4-ferf-butvlcvclohexvl)-3-(4-trifluoromethoxvphenvl)ureidomethyl1benzovl)- 
cyclopropylmethvOaminopropionic acid 

The above resin bound 3-({4-[1-(4-fert-butylcyclohexyl)-3-(4-trifIuoromethoxyphenyl)-ureido- 
methyl]benzoyl}cyclopropylmethyl)aminopropionic acid (50 mg) was treated with 1 mL 5% 
25 TFA in dichloromethane for 1 hour at 25°C. The product was filtered off and the resin was 
washed with 1 mL dichloromethane. The combined extracts were concentrated in vacuo . The 
residue was dissolved in 50 pL DMSO + 500 pL acetonitrile and purified by preparative 
HPLC using a Supelcosil ABZ+ 25 cm x 10 mm 5p column. The starting eluent composition 
was 5% acetonitrile in water changing over 30 min to 90% acetonitrile in water which was 
30 then kept constant for 5 min before going back to the starting composition over 10 min. The 
flow rate was kept constant at 8 mL/min collecting one fraction per minute. The process was 
monitored using an UV detector operating at 214 nnri. The fractions containing the desired 
product were combined and evaporated in vacuo to afford the title compound . 



35 



The product was characterized by HPLC-MS (Method B): R t 



= 7.91 min, m/z = 618 (M+1). 
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EXAMPLE 91 (general procedure (E)) 
3-((441-(4-te/t-Butylcyclohexv 
amino)propionic acid 



5 




The product was characterized by HPLC-MS (Method B): R t = 7.94 min, m/z = 592 (M+1). 

The compounds of the invention can also be prepared by conventional solution phase syn- 
10 thesis methods as the following general method describes. 

General procedure (F) for the solution phase synthesis of compounds of general formula (Id): 

1) Lea'-X-Dor 




Amide coupling 



StepC 



< ld > (R 2 = C t . fl -alkyl) (Id) (R 2 = H ) 

15 

wherein R is d^-alkyl, 

A, X, D, and E are as defined in general formula (I), 
20 Lea is a leaving group such as chloro, bromo, iodo, mesyl, or tosyl, and 



Lea' is a leaving group such as -OSu, chloro, phenoxy, or 4-nitrophenoxy. 
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In case the intermediate of the formula (IV) is a mixture of isomers, separation of these may 
be performed eg by column chromatography of the intermediate of the formula (IV) or crystal- 
lisation of the intermediate imine. 

5 The procedure is illustrated in example 92. 

EXAMPLE 92 (general procedure (F)) 
3-{4-H-(4-(rans-ferf-Butylcvcloh 
aminolpropionic acid 




Step A: 4-r(4-te/t-Butvlcvclohexvlamino)methvl1benzoic acid methyl ester 



o 




15 4-(Bromomethyl)benzoic acid methyl ester (5.0 g f 22 mmol) and 4-te/t-butylcyclohexylamine 
(cis/trans mixture) (3.4 g, 22 mmol) were dissolved in DMF where after potassium carbonate 
(6.1 g, 44 mmol) was added. The reaction mixture was stirred at 100°C for 7 hours and for 16 
hours at 20°C. Water (100 mL) and ethyl acetate (200 mL) were added to the reaction mix- 
ture. The organic phase was isolated and washed with water (2 x 100 mL) and a saturated 

20 solution of sodium chloride (2 x 100 mL). The organic phase was dried (MgS0 4 ), filtered and 
concentrated in vacuo to give a cisltrans mixture of 4-[(4-£ert-butylcyclohexylamino)methyl]- 
benzoic acid methyl ester as a crude product. The two isomers were separated on silica (110 
g) using a mixture of ethyl acetate and dichloromethane (7:3) as eluent. 
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trans isomer: 



Micro analysis: Calculated for C 19 H2gN0 2 : 
C: 75.21, H: 9.63, N: 4.62%. Found: 
C: 75.02, H: 9.80, N: 4.64%. 



5 



HPLC-MS (Method B): R t = 5.23 min, m/z= 304 (M + 1). 

1 H NMR (DMSO-d 6 ), 400 MHz: 8 7.90 (d, 2H), 7.48 (d, 2H), 3.82 (s, 3H), 3.78 (s, 2H), 2.30- 
2.20 (m, 1H), 2.05-1.90 (m, 3H), 1.73-1.65 (m, 2H), 1.10-0.90 (m, 4H), 0.80 (s, 9H). 

10 

cis isomer: 

HPLC-MS (Method B): R t = 4.83 min, m/z= 304 (M + 1). 

1 H NMR (DMSO-d 6 ), 400 MHz: 5 7.92 (d, 2H), 7.58 (d, 2H), 3.90 (dd, 1H), 3.85 (s, 3H) T 3.80 
15 (dd, 1H), 2.50-2.35 (m, 1H), 2.00-1.85 (m, 2H), 1.80-1.70 (m, 2H), 1.70-1.45 (m, 2H), 1.00- 
0.80 (m,1H), 0.80 (s, 9H). 

Step B: 4-[1 -(f/3ns-4-te/t-BuWlcvciohexvn-3-(4-trifluorometoxyphenvl)ureidomethvl1benzoic 



4-[(frans-4-fert-Butylcyclohexylamino)methyl]benzoic acid methyl ester (2.6 g, 8.6 mmol) and 
4-(trifluoromethoxy)phenyl isocyanate (1 .7 g, 8.6 mmol) were dissolved in acetonitrile (40 
mL) and stirred at 20°C for 16 hours. The reaction mixture was concentrated in vacuo and 

25 the crude product purified on silica (100 g) using heptane and ethyl acetate (3:1) as eluent to 
give 4-[1 -(frans-4-fert-butylcyclohexyl)-3-(4-trifluoromethoxyphenyl)ureidomethyl]benzoic acid 
methyl ester. The product was suspended in ethanol (80 mL) and sodium hydroxide (4N, 17 
mL) was added. The reaction mixture was stirred at 50°C for 3 hours and then concentrated 
in vacuo until all ethanol was removed. The reaction mixture was diluted with water (100 mL) 

30 and adjusted to pH 2 with hydrochloric acid (4N). The aqueous phase was extracted with 

ethyl acetate (3 x 75 mL) and the combined organic phases were dried (MgS0 4 ) and concen- 



acid 



20 
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trated in vacuo to give 4-[1-(frans^-ferf-butylcyclohexyl)-3-(4-trifluoromethoxyphenyl)- 
ureidomethyl]benzoic acid. 

1 H NMR (DMSO-de), 400 MHz: 5 12.80 (s, 1H), 8.55 (s, 1H), 7.90 (d, 2H), 7.55 (d, 2H), 7.35 
5 (d, 2H), 7.21 (d, 2H), 4.62 (s, 2H), 4.10-4.00 (m ( 1H), 2.00 (s, 2H), 1.80-1.60 (m, 4H), 1.48- 
1.38 (m, 2H), 1.20-1.00 (m, 2H), 1.00-0.88 (m, 1H), 0.80 (s, 9H). 

HPLC-MS (Method B): R, = 8.37 min, m/z= 493 (M + 1 ). 

10 Step C: 3-(4-H -(frans-4-fe/t-Bub/lcvdohexvl)-3-(4-trifluoromethoxvphenyl)ureidomethvn- 
benzoylaminolpropionic acid ethyl ester 



4-[1 -((rans^-ferf-Butylcyclohexyl)-3-(4-trifluoromethoxyphenyl)ureidomethyl]benzoic acid (2.0 
15 g, 4.1 mmol), 1 -hydroxy benzotriazole (0.6 g, 4.3 mmol) and 1-(3-dimethylaminopropyl)-3- 
ethylcarbodiimide (0.8 g, 4.3 mmol) were dissolved in DMF (40 mL). A solution of diisopro- 
pylethylamine (0.5 g, 4.1 mmol) and 3-aminopropionic acid ethyl ester, hydrochloride (0.4 g t 
4.3 mmol) in DMF (10 mL) was added and the reaction mixture was stirred for 16 hours at 
20°C. Ethyl acetate (150 mL) and water (100 mL) were added and the organic phase iso- 
20 lated. The aqueous phase was extracted with ethyl acetate (50 mL) and the organic phases 
combined, dried (MgS0 4 ) and concentrated in vacuo . The crude product was purified on sil- 
ica (80 g) using heptane and ethyl acetate (1:1) as eluent to give 3-{4-[1-(frans-4-fe/t-butyl- 
cyc!ohexyl)-3-(4-trifluoromethoxyphenyl)ureidomethyl]benzoylamino}propionic acid ethyl es- 
ter. 

25 

M.p. = 108-1 11°C. 

1 H NMR (DMSO-cfe), 400 MHz: 5 8.55 (s, 1H), 8.50 (t, 1H), 7.75 (d, 2H), 7.55 (d, 2H), 7.31 (d, 
2H), 7.22 (d, 2H), 4.60 (s, 2H), 4.10-4.00 (m, 1H), 3.60 (s, 3H), 3.45 (dd, 2H), 2.55 (t, 2H), 
30 1 .80-1 .60 (m, 4H), 1 .50-0.80 (m, 5H), 0.80 (s, 9H). 
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HPLC-MS (Method B): R, = 8.43 min, m/z= 578 (M + 1 ). 
Step D: 

3-{4-[1-(frans-4-tert-Butylcyclohexyl)-3-(4-trifIuoromethoxyphenyl)ureidomethyl]ben2oyl- 
5 amino}propionic acid ethyl ester (1 .4 g, 2.4 mmol) was suspended in ethanol (50 mL) and 
sodium hydroxide (4 N, 6 mL) added. The reaction mixture was stirred for 2 hours at 50°C 
and then concentrated in vacuo until all ethanol was removed. The reaction mixture was di- 
luted with water (100 mL) and adjusted to pH 2 with hydrochloric acid (4N), and the title 
compound was isolated by filtration. 

10 

M.p. = 152-1 54°C. 

1 H NMR (DMSO-cU 400 MHz: 5 12.20 (s. 1H), 8.55 (s, 1H). 7.95 (t, 1H), 7.75 (d, 2H), 7.55 
(d, 2H), 7.31 (d, 2H). 7.22 (d, 2H), 4.60 (s, 2H), 4.10-4.00 (m, 1H), 3.45 (dd. 2H), 2.50 (2H), 
15 1.80-1.60 (m, 4H), 1.45-1.35 (m, 2H), 1.15-1.05 (m, 2H), 0.95-0.85 (m, 1H), 0.80 (s, 9H). 

HPLC-MS (Method B): R, = 7.88 min, m/z= 564 (M + 1). 



20 



Micro analysis: Calculated for C29H36F3N3O5, 0.75H 2 O: 
C: 60.35, H: 6.55, N: 7.28%. Found: 
C: 60.47, H: 6.32, N: 7.32%. 
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Alternative method for the preparation of the compound (general procedure (K)): 
General procedure (K) is described in the following: 

Step 6, using pure isocvanate prepared from (substituted) anilines and diphosqene as de- 
5 cribed under the general procedure (K): 

Methyl frans-4-{(4-fe/t-buylcyclohexyl)aminomethyl}benzoylaminopropanoate, hydrochloride 
(10.0 g 24 mmol, prepared by using anhydrous hydrogen chloride in ethyl acetate in general 
procedure (K), step 5) was suspended in acetonitrile (300 mL) and diisopropylethylamine 
(4.14 mL, 24 mmol) was added. To this suspension 4-trifluoromethoxyphenylisocyanate 
10 (3.75 mL, 24 mmol) was added. Stirring at room temperature was continued for 4 hours and 
then the mixture was left at 5°C for 16 hours. Filtration and washing with cold acetonitrile af- 
forded 1 1 .9 g (85%) of 3-{4-[1-(4-frans-fert-butylcyclohexyl)-3-(4-trifiuoromethoxyphenyl)- 
ureidomethyl]benzoylamino}propionic acid methyl ester. 

15 Step 7: 

Hydrolysis of this ester using the method described in example 46, step D afforded the title 
compound (1 1 g, 94%). 

EXAMPLE 93 

20 3-{4-f1-(c/s-4-fert--ButvlcyclohexvlV3-(4-trifluoromethoxv-phenvl)uretdomethvl1- 
benzoylaminolpropionic acid 




Step A: 4-H -(c/s-4^er/~Butvlcyclohexyl)-3'(4-trifluoromethoxvphenvl)ureidomethvnbenzoic 
25 acid 
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4-[(c/s-4-fe/t-Butylcyclohexylamino)methyl]benzoic acid methyl ester (0.36 g, 1.2 mmol) and 
4-(trifluoromethoxy)phenyl isocyanate (0.24 g, 1.2 mmol) were dissolved in acetonitrile (10 
mL) and stirred at 20°C for 16 hours. The reaction mixture was concentrated in vacuo and 
the crude product purified on silica (25 g) using heptane and ethyl acetate (9:1) as eluent to 
5 give 4-[1 -(c/s-4-ie/t-butylcyclohexyl)-3-(4-trifluoromethoxyphenyl)ureidomethyl]benzoic acid 
methyl ester. The product was suspended in ethanol (10 mL) and sodium hydroxide (4N, 1 .1 
mL) was added. The reaction mixture was stirred at 50°C for 3 hours and then concentrated 
in vacuo until all ethanol was removed. The reaction mixture was diluted with water (50 mL) 
and adjusted to pH 2 with hydrochloric acid (4N). The aqueous phase was extracted with 
10 ethyl acetate (75 mL) and the organic phase was dried (MgS0 4 ) and concentrated in vacuo 
to give 4-[1 -(c/s-4-fe/t-butylcyclohexyl)-3-(4-trifluoromethoxyphenyl)ureidomethyl]benzoic 



Micro analysis: Calculated for C 2 6H 3 ^F 2 H 2 O a : 
15 C: 63.40, H: 6.34, N: 5.69%. Found: 
C: 63.29, H: 6.33, N: 5.65%. 

1 H NMR (DMSO-cf 6 ), 400 MHz: 8 12.80 (s, 1H), 8.61 (s, 1H), 7.90 (d, 2H), 7.55 (d, 2H), 7.35 
(d, 2H), 7.22 (d f 2H), 4.72 (s, 2H), 4.32-4.22 (m, 1H), 1.85-1.70 (m, 2H), 1.65-1.45 (m, 4H), 
20 1 .40-1 . 1 0 (m, 3H), 0.80 (s, 9H). 

HPLC-MS (Method B): R t = 7.85 min, m/z= 493 (M + 1). 

Step B: 3-(4-[1 -(c/s-4-tert-Butvlcvclohexvl)-3-(4-trifluoromethoxyphenvl)ureidomethvn- 
25 benzovlaminolpropionic acid ethyl ester 



4-[1-(c/s-4-fert-Butylcyclohexyl)-3-(4-trifluoromethoxyphenyl)ureidomethyl]benzoic acid 
(0.3 g, 0.6 mmol), 1-hydroxybenzotriazole (0.1 g, 0.7 mmol) and 1-(3-dimethylaminopropyl)- 
30 3-ethylcarbodiimide (0.13 g, 0.7 mmol) were dissolved in DMF (10 mL). Diisopropylethyi- 
amine (0.1 g, 0.7 mmol) and 3-aminopropionic acid ethyl ester, hydrochloride (0.07 g, 0.7 



acid. 




CHj 
H 3 C-f-CH 3 
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mmol) in DMF was added and the reaction mixture was stirred for 16 hours at 20°C. Ethyl 
acetate (80 mL) and water (50 mL) were added and the organic phase isolated. The aqueous 
phase was extracted with ethyl acetate (50 mL) and the organic phases combined, dried 
(MgS0 4 ) and concentrated in vacuo . The residue was crystallised from heptane and ethyl 
5 acetate (4: 1 ) to give 3-{4-[1 -(c/s-4-ferf-butylcyclohexyl)-3-(4-trifluoromethoxy- 
phenyl)ureidomethyl]benzoylamino}propionic acid ethyl ester. 

M.p. = 87-90°C. 

10 1 H NMR (DMSO-d 6 ), 400 MHz: 5 8.60 (s, 1H), 8.48 (t, 1 H), 7.75 (d, 2H), 7.52 (d, 2H), 7.28 (d, 
2H), 7.21 (d, 2H), 4.70 (s, 2H), 4.30-4.20 (m, 1H) f 3.60 (s, 3H), 3.48 (dd, 2H), 2.55 (t, 2H) f 
1.82-1.70 (m, 2H), 1.60-1.45 (m, 4H), 1.40-1.10 (m t 3H), 0.80 (s, 9H). 

HPLC-MS (Method B): R, = 7.80 min, m/z= 578 (M + 1). 

15 

Micro analysis: Calculated for C30H38F3N3O5: 
C: 62.38, H: 6.63, N:7.27%. Found: 
C: 62.49, H: 6.75, N:7.20%. 

20 Step C: 

3-{4-[1 -(c/s-4-ferf-Butylcyclohex 

propionic acid ethyl ester (0.2 g, 0.3 mmol) was suspended in ethanol (8 mL) and sodium 
hydroxide (4N, 0.6 mL) added. The reaction mixture was stirred for 16 hours at 20°C and 
then concentrated in vacuo until all ethanol was removed. The reaction mixture was diluted 
25 with water (50 mL) and adjusted to pH 2 with hydrochloric acid (4N). The aqueous phase 

was extracted with ethyl acetate (80 mL) and the organic phase was dried (MgS0 4 ) and con- 
centrated in vacuo to give the title compound . 

1 H NMR (DMSO-d 6 ), 400 MHz: 5 12.20 (s, 1H), 8.60 (s, 1H), 8.45 (t, 1H), 7.77 (d, 2H), 7.53 
30 (d, 2H), 7.28 (d f 2H), 7.20 (d, 2H), 4.70 (s, 2H), 4.30-4.20 (m, 1H), 3.45 (dd, 2H), 2.50 (2H), 
1.82-1.70 (m, 2H), 1.60-1.45 (m, 4H), 1.40-1.30 (m, 2H), 1.20-1.10 (m, 1H), 0.80 (s, 9H). 

HPLC-MS (Method B): R, = 7.32 min, m/z= 564 (M + 1 ). 



35 Micro analysis: Calculated for C29H36F3N3O5, 0.25H 2 O: 



WO OO/69810 



133 



PCT/DKOO/00264 



C: 6153, H: 6.54, N: 7.18%. Found: 
C: 61.36, H: 6.80, N: 7.09%. 

The following compounds were prepared using the general procedure (F) as described abo- 
ve. 

EXAMPLE 94 (general procedure (F)) 
1-(4-ri-(frans^-fe^BuMcvclohexyl^ 
piperidine-3-carboxylic acid 



The compound was prepared using nipecotic acid methyl ester, hydrochloride instead of 
3-aminopropionic acid methyl ester, hydrochloride in step C. 

HPLC-MS (Method B): R, = 8.17 min, m/z= 604 (M + 1). 

Micro analysis: Calculated for C32H40F3N3O5: 
C: 63.67, H: 6.68, N: 6.96%. Found: 
C: 63.66, H: 6.75, N: 6.94%. 

EXAMPLE 95 (general procedure (F)) 

3-(4-ri-(trans-4-te/t-ButvlcvclohexvlV3-(4-trifluoromethoxvphenvl)ureidomethvn- 
benzoylaminolacetic acid 




ch 3 

H 3 C C 




The compound was prepared using glycine methyl ester, hydrochloride instead of 3-amino- 
propionic acid methyl ester, hydrochloride in step C. 
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1 H NMR (DMSO-d 8 ). 400 MHz: 8 12.55 (s, 1H), 8.76 (t, 1H), 8.52 (s, 1H), 7.81 (d, 2H), 7.55 
(d, 2H), 7.33 (d. 2H), 7.22 (d. 2H), 4.61 (s, 2H), 4.10-4.00 (m, 1H), 3.80 (d, 2H), 1.75-1.60 
(m, 4H), 1 .45-1 .30 (m, 2H), 1 .20-1 .00 (m, 2H), 1 .00-0.80 (m, 1 H), 0.80 (s, 9H). 



HPLC-MS (Method B): R, = 7.88 min, m/z= 550 (M + 1). 
EXAMPLE 96 (general procedure (F)) 

3-(4-ri-(2-Ethvlhexvl)-3-(4-trifluoromethoxvphenvl)ureidomethvnbenzoylarnino>pr6pionic acid 



The compound was prepared using 2-ethylhexylamine instead of 4-ferf-butylcyclohexylamine 



15 1 H NMR (DMSO-d 8 ), 400 MHz: 5 12.20 (s, 1H), 8.63 (s, 1H), 8.49 (t, 1H), 7.82 (d, 2H), 7.54 
(d, 2H). 7.31 (d. 2H). 7.22 (d, 2H), 4.65 (s, 2H), 3.45 (dd, 2H), 3.25 (m, 2H). 2.50 (2H), 1.70- 
1.60 (m, 1H), 1.40-1.10 (m, 8H), 0.90-0.70 (m, 6H). 

HPLC-MS (Method B): R t = 7.17 and 7.25 min, m/z= 538 (M + 1). 

20 

Micro analysis: Calculated for C27H34F3 N 3 0 5 : 
C: 60.33, H: 6.37, N: 7.82%. Found: 
C: 60.51, H: 6.60, N: 7.48%. 



5 




in step A. 
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EXAMPLE 97 

3-(4-H-(frans^-(4-Trifluorom 
phenvl)ureidomethvnbenzoylamino)propionic acid 




5 

This compound was prepared on solid support using the same methodology as described in 
general procedure (F) using trans 4-hydroxycyclohexylamine instead of 4-ferf-butylcyclo- 
hexylamine. 

10 HPLC-MS (Method B): R t = 7.68 min, m/z= 727 (M + 1). 

Micro analysis: Calculated for C33H32F3N4O8: 
C: 54.55, H: 4.44, N: 7.71%. Found: 
C: 54.17, H: 4.53, N: 7.44%. 

15 

EXAMPLE 98 (general procedure (F)) 
3-{4-H-(frans^-terlBuWlcyclohexY0 
aminolpropionic acid methyl ester 




Trans 

O + P 



F 
20 

The compound was prepared according to procedure (F) but omitting step D. 



Micro analysis: Calculated for C^HaeFsNaOs. 0.1 H 2 0: 
C, 61.87%; H, 6.44%; N, 7.46%. Found: 
25 C, 61 .60%; H, 6.45%; N, 7.43%. 
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HPLC-MS (Method B): m/z: 564. 
EXAMPLE 99 (general procedure (R) 

3-{4-ri-(4-teflBuWlcyclohexyl)-3-(4-cv^^ acid 




1 H NMR (DMSO-c/ 6 ): 5 12.2 (1H, broad), 8.82 (1H, s), 8.48 (1H f t), 7.78 (2H, d), 7.68 (4H, s), 
7.32 (2H, d). 4.62 (2H, s), 4.05 (1H, m), 3.42 (2H f dd), 1.80-85 (9H, m), 0.80 (9H, s) 

10 

HPLC-MS (method B): m/z: 505, R t = 7.28 min. 



EXAMPLE 100 (general procedure (F)) 
3-(443-(3,5-Bis-trifluoromethvlphenyl)-1-(tra^ 
15 amino)propionic acid 




Trans 



The starting material, 4-[(frans-4-fert-butylcyclohexylamino)methylbenzoic acid methyl ester, 
was prepared as described in step A of the general procedure (F). 

20 

1 H NMR (DMSO-cfe): 5 12.2 (s, 1H), 9.05(s, 1H), 8.45 (t, 1H), 8.25(s, 2H), 7.76(d, 2H), 7.61(s, 
1H), 7.32(d, 2H), 4.63(s, 2H), 4.05(m, 1H), 3.45(m, 2H), 1.80-0.75 (m, 9H), 0.82 (s, 9H) 

HPLC-MS (method B): m/z: 616, R t = 8.3 min. 

25 

MA: calculated for C30H35F6N3O4: 
58.53% C; 5.73% H; 6.83% N; Found 
58.25% C; 5.75% H; 7.02% N. 
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General procedure (G) for the solution phase synthesis of compounds of the general formula 
de): 



o o 



h fc Y . u H Y 



Step A 



StepB 



Lea'-X-D , 

D-N=C=0 or 
D-N=C=S 



° e 1)2N LiOH o 



HO J ^N- Y *2^N. Y .D 2 > 1NHCI R s X_ Y ? 

R Step C ^, 



(le) 



5 



wherein 



R 1 , E, Z and D are as defined for formula (I), 
10 X is -S(0) 2 -(CH 2 ) ri -C(0)NH- or -C(S)NH-, wherein r is as defined for formula (I), 
Yis -C(O)- or-S(0) 2 -, 
R is C^-alkyl, 

15 

Lea is a leaving group such as chloro, bromo, iodo, mesyl or tosyl, and 
Lea 1 is a leaving group such as -OSu, chloro, phenoxy, 4-nitrophenoxy. 
20 Step A: 

The appropriate alkylhalide (0.02 mmol) in DMF was dispensed into the wells of a deepwell 
plate containing solid potassium carbonate (3 equivalents) and the appropriate amine, NH 2 - 
E, (0.02 mmol). The reactions were agitated at room temperature for four hours and at 50°C 
for 12 hours. The solids were filtered off and the desired amines were used without further 
25 purification in the next step. 
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Step B: 



To the amines in DMF was added the desired isocyanate or isothiocyanate or alternatively 
Lea'-X-D (0.02 mmol) in DMF. When using Lea'-X-D a base such as triethylamine, diisopro- 
pylethylamine, dicyclohexylmethylamine or any tertiary amine or potassium carbonate was 
5 also added. The reactions are shaken for 30 minutes to give the desired ureas or thioureas. 

Step C: 

To the crude products obtained in step B was added aqueous 2 N LiOH (10 equivalents). 
The samples were shaken overnight and filtered. Aqueous 1 N HCI was then added to give 
10 the desired carboxylic acids. 

General preparation of halomethylarylcarboxamides as starting materials: 
The halomethylarylcarboxamides were prepared from the coupling of the corresponding ha- 
lomethylarylcarboxylic acid and the methyl or ethyl-3-aminopropionate hydrochloride accord- 
15 ing to the procedure described below. 

To a solution of the arylcarboxylic acid in a suitable solvent such as CH 2 CI 2 , DMF or THF 
was added diisopropylethylamine (3 eq) and HBTU (1.1 eq). The reaction was allowed to stir 
for 30 minutes before ethyl or methyl-3-aminopropionate hydrochloride (1.1 eq) was added. 
20 The solution was stirred at room temperature for 4 hours. The solvents were evaporated un- 
der reduced pressure. The residue was taken up in ethyl acetate and 1N HCI. The organic 
layer was separated and washed with H 2 0 (2 x), aqueous NaHC0 3 (3 x), brine (2 x) t dried 
over MgS0 4 and concentrated to give the desired product. 

25 Ethyl 3-{f4-(chloromethvl)benzovnamino)propionate : 



1 H NMR (DMSO-d 6 ): 5 1.2 (t, 3H), 2.6 (t, 2H), 3.5 (qt, 2H), 4.1 (qt, 2H), 4.8 (s, 2H), 7.6 (d, 
2H), 7.8 (d,2H),8.6 (t, 1H). 



o 



o 




30 
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Ethvl 34r3-(chloromethvl)benzoynamino)propionate: 
o o 




'H NMR (DMSO-cfe): 5 2.61 (t, 2H), 3.50 (qt, 2H), 3.61 (s, 3H), 4.81 (s, 2H), 7.47 (t, 1H), 7.59 
5 (d, 1 H), 7.79 (d, 1 H), 7.90 (s, 1 H), 8.62 (brd t, 1 H). 

Ethvl 3-((r4-(bromomethvl)phenvl1sulfonvl)amino)propionate: 



10 To a solution of the 4-bromomethylphenylsulfonylchloride (10 g, 37 mmol) in CH 2 CI 2 (200 
mL) at 0°C was added diisopropylethylamine (16 mL, 93 mmol) followed by ethyl-3- 
aminopropionate hydrochloride (5.1 g, 37 mmol)). The reaction was stirred for 10 minutes at 
0°C and the solvent was evaporated at room temperature under reduced pressure. The resi- 
due was dissolved in ethyl acetate and washed with 1N HCI (3x), H 2 0, aqueous NaHC0 3 

15 (3x), brine (3x) and dried over MgS0 4 . The solvent was concentrated to give a syrup. Addi- 
tion of ethyl ether induced crystallization of the product as a white solid (10 g, 30 mmol, 
81%). 

1 H NMR (CDCI 3 ): 8 1.24 (t, 3H), 2.55 (t, 2H), 3.22 (qt f 2H), 4.13 (qt, 2H), 4.50 (s, 2H), 5.28 (t, 
20 1H), 7.53 (d,2H), 7.85 (d, 2H). 

Ethyl 3-((r5-(bromomethvl)-2-thienyl1carbonvl)amino)propionate: 



25 To a solution of methylthiophene carboxylic acid (20 g, 0.14 mol) in DMF (30 mL) was added 
at 0°C carbonyldimimidazole (23 g, 0.14 mol) in portions of 10 g. After stirring at 0°C for 1 
hour, a solution of ethyl 3-aminopropionate hydrochloride (21 g, 0.14 mol) in DMF (30 mL) 
was added followed by triethylamine (20 mL, 0.14 mol). The mixture was stirred at ambient 
temperature for 16 hours, filtered by suction, and the filtrate was concentrated. The residue 

30 was dissolved in ethyl acetate (100 mL), washed with water (2 x 50 mL), 1 N hydrochloric 
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acid (2 x 50 mL), sodium bicarbonate solution (2 x 50 mL), brine (50 mL), dried (MgS0 4 ), and 
concentrated. Addition of hexane to the residue induced the crystallization of ethyl 3-({[(5- 
methyl-2-thienyl)carbonyl]amino}propionate (27 g, 80%). 

5 1 H NMR (CDCI 3 ): 5 1 .28 (t, 3H), 2.50 (s, 3H), 2.62 (t, 2H), 3.68 (q, 2H), 4.17 (q, 2H), 6.60 (brd 
s, 1H), 6.66 (d,1H), 7.30 (d,1H). 

The above product (27 g, 0.11 mol) was dissolved in carbon tetrachloride (150 mL). N- 
bromosuccinimide (21 g, 0.12 mol) and AIBN (200 mg) was added. The mixture was refluxed 
10 for 5 hours, and filtered by suction. The solid was extracted with ethyl acetate until the filtrate 
appeared colourless. The combined ethyl acetate extracts (200 mL) were washed with water 
(2 x 50 mL), dried over MgS0 4 and concentrated. The residue was recrystallized from hex- 
ane, ethyl acetate 1:1 to give ethyl 3-({[5-(bromomethyl)-2-thienyl]carbonyl}amino)propionate 
as a white solid (15 g, 41%). 



1 H NMR (CDCI3): 5 1.28 (t, 3H), 2.63 (t, 2H), 3.69 (t, 2H), 4.18 (q, 2H), 4.68 (s, 2H), 7.06 (brd 
s,1H), 7.07 (d, 1H), 7.32 (d, 1H). 

MS (APCI, neg.): 320,318. 

20 

The following examples were prepared according to the general procedure (G). 
EXAMPLE 101 (general procedure (G)) 

3-(4-ri-(4-/e/t-Butvlcvclohexvl)-3"(4>trifluoromethylsulfanvlphenvnureidomethvl1benzovl- 
25 amino)propionic acid 



15 



H3CJL. 3 CH 3 
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EXAMPLE 102 (general procedure (G)) 

3^4-[1-(4-tert-ButvlcvclohexYl)-3-naphthalen-2-vlureidomethvllbenzoylamino)propionic acid 



'H NMR (DMSO-d 6 ): 5 0.83 (s, 9H), 0.91 (m, 1H), 1.11 (m, 2H), 1.40 (m, 2H), 1.67-1.76 (m, 
4H). 2.44 (t, 2H), 3.44 (q, 2H), 4.10 (qt, 1H), 4.64 (s, 2H), 7.31-7.44 (m, 4H), 7.60 (dd. 1H). 
7.72-7.83 (m, 5H), 7.99 (d, 1H), 8.47 (t, 1H), 8.57 (s, 1H), 12.10 (brd s, 1H). 

MS (APCI, pos): 532.3, 531.2, 530.2, 362.3, 361.2. 

EXAMPLE 103 (general procedure (G)) 

3-f4-[1-(4-(ert-Butvlcvclohexvl)-3-(2,6-dichloropvridin-4-vnureidomethyl1benzoylamino)- 
propionic acid 



'H NMR (DMSO-d 6 ): 5 0.81 (s, 9H), 0.91 (m, 1H). 1.07 (m, 2H), 1.39 (m, 2H), 1.63-1.74 (m, 
4H). 2.49 (t, 2H), 3.44 (q. 2H), 4.10 (t, 1H), 4.61 (s, 2H), 7.29 (d, 2H), 7.66 (s, 2H), 7.76 (d, 
2H). 8.47 (t, 1H), 9.21 (s, 1H), 12.10 (brd s, 1H). 




CH 3 
H 3 C^CH 3 




CI 



MS (APCI, pos): 549.2, 362.2, 361.2. 
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EXAMPLE 104 (general procedure (G)) 
3-(441-(4-te^Butylcyclohexvn-3-(3^ 
acid 



1 H NMR (DMSO-d 6 ): 5 0.82 (s, 9H) f 0.90 (m, 1H), 1.05-1.15 (m, 2H), 1.40 (m, 2H), 1.65-1.75 
(m, 4H). 2.51 (t, 2H), 3.44 (q, 2H), 4.00 (m, 1H), 4.59 (s, 2H), 7.12 (t, 1H), 7.30 (d, 2H), 7.62 
(d, 2H), 7.75 (d, 2H), 8.45 (t, 1H), 8.69 (s, 1H), 12.50 (brd s, 1H). 

MS (APCI, pos): 552.2, 550.2, 549.2, 548.2, 362.3. 361.2. 

EXAMPLE 105 (general procedure (G)) 
3-(4-f1-(4-terf-BuMcyclohexvl)-3-(4-trffl^ 
sulfonvlamino)propionic acid 



1 H NMR (Acetone-cfe): 5 0.83 (s, 9H), 0.97 (m, 1H), 1.17 (q, 2H), 1.54 (q, 2H), 1.81 (m, 4H), 
2.50 (t, 2H), 3.15 (t, 2H), 4.17 (t, 1H), 4.76 (s, 2H), 6.60 (brd s, 1H), 7.56 (m t 4H), 7.67 (d, 
2H), 7.83 (d,2H), 8.19 (s ? 1H). 

MS (APCI, pos): 617.2, 616.2, 399.2, 398.1, 397.2. 




ci 
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EXAMPLE 106 (general procedure (G)) 

3-(4-[1-(4-fert-Butvlcvclohexvl)-3-(4-trifluoromethoxvphenvnureidomethvl1benzenesulfonyl- 
aminotoropionic acid 



1 H NMR (DMSO-d 6 ): 5 0.82 (s, 9H). 1.11-1.17 (m, 3H), 1.49 (q, 2H), 1.70 (t, 4H), 2.32 (t, 2H), 
2.90 (t, 2H). 4.01 (m, 2H), 4.62 (s, 2H), 7.22 (d, 2H), 7.45 (d, 2H), 7.55 (d, 2H0, 7.72 (d. 2H), 
. 8.59 (s.1H), 12.20 (brd s. 1H). 

10 MS (APCI, pos): 601.3, 600.2, 399.2, 398.3, 397.2. 

EXAMPLE 107 (general procedure (G)) 

3-(4-ri-(4-tert-Butvlcvclohexvl)-3-(3-fluoro-4-methylphenvl)ureidomethyl1benzenesulfonvl- 
amino)propionic acid 



1 H NMR (Acetone-de): 8 0.82 (s, 6H), 0.84 (s, 3H), 1.21 (m 1H), 1.43-1.59 (m, 5H), 1.79-1.92 
(m, 3H), 2.16 (s, 3H). 2.52 (t, 2H), 3.14 (q, 2H), 4.36 (m, 1H), 4.85 (s, 2H), 6.51 (btd t. 1H), 
7.07 (d, 2H), 7.49-7.57 (m. 3H). 7.83-7.90 (m, 3H), 1 1.50 (brd s, 1H). 

20 

MS (APCI, pos): 548.2, 399.1 , 398.3, 397.2. 





CH 3 
HjCj^CH^ 



15 
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EXAMPLE 108 (general procedure (G)) 

3-(4-ri-(4-teft-Butvlben2vl)-3-(3.5-dichlorophenvl)ureidomethvl1ben20vlamino)propionic acid 



1 H NMR (DMSO-de): 5 1.25 (s, 9H), 3.33 (m, 2H), 3.43 (m, 2H), 4.51 (s, 2H), 4.63 (s, 2H), 
7.14-7.17 (m, 3H). 7.30 (d, 2H), 7.36 (d, 2H), 7.66 (m, 2H), 7.79 (s, 1H), 8.50 (t, 1H), 8.97 (s, 
1H), 12.25 (brds, 1H). 

MS (APCI. pos): 558.2, 557.2, 556.2, 370.1, 369.1. 
EXAMPLE 109 (general procedure (G)) 

3-(4-f1-((1R)-1-Cvclohexvlethyl)-3-naphthalene-2-vlureidomethvl1ben2oylarnino)propionic ac- 
id 



1 H NMR (CDCI 3 ): 8 0.92-1.10 (m, 8H), 1.36 (q, 1H),1.59 (m, 2H), 1.67 (d, 3H), 2.51 (t, 2H), 
3.54 (q, 2H), 4.05 (m, 1H),'4.30 (d, 2H), 4.50 (d, 2H), 6.32 (brd s, 2H), 6.47 (brd s, 1H), 7.00- 
7.07 (m, 2H), 7.23 (t, 1H), 7.27-7.30 (m, 3H), 7.5407.67 (m, 6H). 

MS (APCI, pos): 503.3. 502.3, 333.3. 




ci 
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EXAMPLE 110 ( general procedure (G)) 

3.(4-ri.(^SV1-Cvclohexvlethvl)-3-naphthalene-2-vlureidomethvl1benzovlamino)propionic ac- 
id 



'H NMR (DMSO-d 6 ): 8 0.91 (m, 3H), 1.09 (d, 3H), 1.11 (m, 3H), 1.15-1.88 (m, 6H), 2.44 (t, 
2H), 3.34 (q, 2H), 4.09 (q. 1H), 4.36 (d, 1H), 4.80 (d, 1H), 7.32 (t, 1H), 7.38 (d, 2H), 7.42 (t, 
1H), 7.55 (dd, 1H), 7.71-7.79 (m, 5H), 7.97 (dd, 1H), 8.52 (t, 1H). 

MS (APCI. pos): 502.2, 353.0. 

EXAMPLE 111 (general procedure (G)) 

344-f1-(2,3-Dihvdro-1H-inden-2-vn-3-(4-trifluoromethoxvphenvl)ureidomethvnbenzovlaminoV 
propionic acid 



1 H NMR (DMSO-de): 8 2.44 (t, 2H), 2.90-3.06 (m, 4H), 3.40-3.46 (m, 2H), 4.67 (s, 2H), 5.09 
(qt, 1H), 7.06-7.21 (m, 4H), 7.29 (d, 2H), 7.52 (d, 2H), 7.68 (d, 2H), 7.77 (d, 2H), 8.48 (t, 1H), 
8.88 (s, 1H), 12.00 (brds, 1H). 





MS (APCI, pos): 558.2, 339.1. 
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EXAMPLE 112 (general procedure (G)) 

3-(4-f1-(2.3-Dihvdro-1H-inden-2-vO-3-(4^ 

acid 



1 H NMR (DMSO-d 6 ): 8 0.87 (t, 3H), 1.28 (hex, 2H), 1.49 (qt, 2H), 2.51 (t, 2H) f 2.69 (t, 2H), 
2.95 (d, 1H), 3.01 (d, 1H), 3.25 (d, 1H), 3.30 (d, 1H), 3.70 (q, 2H), 4.59 (s, 2H), 5.21 (qt, 1H), 
6.21 (s, 1H), 6.91 (t, 1H) f 7.02 (s, 4H) f 7.18 (s, 4H), 7.37 (d, 2H), 7.47 (d, 2H). 

MS (APCI, pos): 514.2, 339.1. 

EXAMPLE 113 (general procedure (G)) 

3-(5-f1-(4-fe^Butvlcvclohexvl)-3"(4-trifluoromehoxyphenvnureidomethvl1thiophene-2- 
carbonvlamino)propionic acid 



1 H NMR (DMSO-d 6 ): 5 0.61 (s, 9H), 0.73 (m, 1H), 0.87 (q, 2H), 1.24 (q, 2H), 1.51 (m, 4H), 
2.21 (t, 2H), 3.16 (q, 2H), 3.73 (t, 1H), 4.42 (s, 2H), 6.77 (d, 1H), 7.02 (d, 2H), 7.29 (d, 2H), 
7.33 (d, 1H), 8.21 (t, 1H), 8.37 (s, 1H), 11.99 (brd s, 1H). 




o 



o 




MS (APCI, neg): 568.0, 569.0. 
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EXAMPLE 114 (general procedure (G)) 
3-{441-K2R.3R)-2.6.6-Trimethvlbiw^ 
benzovlamino)propionic acid 




CI 



1 H NMR (DMSO-de): 8 0.96 (d, 3H), 1.07 (s, 3H), 1.18 (s, 3H), 1.65-1.71 (m, 2H), 1.89-1.94 
(m, 2H), 2.20-2.28 (m f 2H), 2.44 (t, 2H), 3.49 (q, 2H), 4.66 (s, 2H), 4.85 (m, 1H). 7.10 (t, 1H), 
7.30 (d, 2H), 7.53 (d, 2H), 7.80 (d, 2H), 8.47 (t f 1H), 8.69 (s, 1H). 

MS (APCI, pos): 546.1, 359.2, 287.1. 

The following examples 1 15 to 136 were all found to displace more than 50% of the glucagon 
tracer when screened at 1 \xM concentration in the glucagon binding assay II. These com- 
pounds are all expected to be present in the library. 
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EXAMPLE 115 (general procedure (G)) 

3-(4-[1-(2-Trifluoromethoxybenzvl)-3^^ 

acid 



HO 




EXAMPLE 116 (general procedure (G)) 
3-f4-H -(2-Trifluoromethoxvbenzvl)-3-^ 
acid 



HO 



CF n 0 




EXAMPLE 117 (general procedure (G)) 

3-(4-f1 -(2-Trifluoromethoxvbenzvl)-3-(4-trifluoromethvlsulfanvlphenvl)ureidomethvl1be 
amino)propionic acid 



HO 




EXAMPLE 118 (general procedure (G)) 

34441-(4-Trif]uoromethvlbenzvl)-3-^ acid 



HO 



o O 
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EXAMPLE 119 (general procedure (G)) 

3444l44-Trifluoromethvlbenzyl)-344-butoxyphenvl^ 

acid 



HO 



0 Q 



o ^ ^ ^ 



EXAMPLE 120 (general procedure (G)) 
3444144-TrifluoromethvlbenzYl)-3-(44rifluorom 
amino)propionic acid 




EXAMPLE 121 (general procedure (G)) 
3444144-Hvdroxv-3-methoxvbenzv^ 
propionic acid 



OH 




EXAMPLE 122 (general procedure (G)) 
3^441 ^4_Hvdroxv-3-methoxvbenzvl^ 
amino)propionic acid 
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EXAMPLE 123 (general procedure (G)) 
3-(4-f1-(1-HvdroxvcYclohexvlmethyl^ 
arnino)propionic acid 




EXAMPLE 124 (general procedure (G)) 
3-(5-f1-(2-Trifluoromethoxvbenzvn-3-naphthalene-^^ 
aminolpropionic acid 




EXAMPLE 125 (general procedure (G)) 
3-(5-ri-(2-TrifluoromethoxvbenzylV3^ 
aminotoropionic acid 




EXAMPLE 126 (general procedure (G)) 

3-f5-ri-(2-TrifluoromethoxvbenzvlV3-(4'trifluoromethvlsulfanvlphenvl)ureidometh 
thiophene-2-carbonylamino)propionic acid 
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EXAMPLE 127 (general procedure (G)) 
3-(541-(4-terf-BuW1benzvl)-3-naph^ 
propionic acid 



o o 




EXAMPLE 128 (general procedure (G)) 
3-(5^1-(4-TrifluoromethylbenzYlV3-naphthale^ 
amino)propionic acid 



o o 




CF 3 

10 

EXAMPLE 129 (general procedure (G)) 

3-15-H -(4-fe/t-Butvlbenzvl)-3-(4'butoxyphenvl)ureidomethvl1thiophene-2-carbonvlamino)- 
propionic acid 



o o 




15 
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EXAMPLE 130 (general procedure (G)) 
3-{5-ri-f4-fe/f-BuMbenzyl)-3^ 
carbonvlamino^propionic acid 



o o 




H 3 C CH 3 



EXAMPLE 131 (general procedure (G)) 

3-(5-ri-(4-Trifluoromethvlbenzyl)-3-(44rifluoromethvlsulfanvlphenyl)ureidom 
n 2-carbonvlamino)propionic acid 



o o 




EXAMPLE 132 (general procedure (G)) 

3-f4-ri-(4-fe/t-Butylcyclohexyl)^ 

acid 
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EXAMPLE 133 (general procedure (G)) 

3-f4-r3-(4-BromophenvlV1-(.4-fe^ acid 




EXAMPLE 134 (general procedure (G)) 

3-(3-ri-(4-tert-BuWlcvdohexvlV3-(4-trifluoromethoxyphenvl)ureidomethvllb 
propionic acid 

oo o fy ocf * 



H 3 C I H CH 3 



EXAMPLE 135 (general procedure (G)) 

3-f3-ri-(4-te/^ButylcvclohexvO-3-(3.5H^ 

acid 



HO 



0 o 



h Ua h 



CI 



H 3 C C ^H 3 



EXAMPLE 136 (general procedure (G)) 

344-r3-(4-ButvlphenvO-1-(44rifluorometM acid 
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10 



15 



20 



EXAMPLE 137 (general procedure (G)) 

3-{4-[1-(1-lndan-2-yl)-3-(44rifluorometho acid 



1 H NMR (DMSO~d 6 ): 8 2.52 (t, 2H), 2.97 (m, 4H), 3.47 (qt, 2H), 4.72 (s, 2H), 7.09 - 7.20 (m, 
4H), 7.24 (d. 2H), 7.29 (d, 2H), 7.57 (d, 2H), 7.77 (d, 2H), 8.48 (brd t, 1H), 8.73 (brd s, 1H). 
12.21 (brds, 1H). 

MS (APCI, pos): 542.2, 543.2, 339.1. 
EXAMPLE 138 (general procedure (G)) 

3-(4-ri-lndan-2-vl-3-(3.5-dichlorophenvl)ureidomethvnbenzovlamino)propionic acid 



1 H NMR (DMSO-de): 5 2.51 (t, 2H), 2.95-2.99 (m, 4H), 3.45 (qt, 2H), 4.71 (s, 2H), 7.09- 
7.18 (m 5H), 7.28 (d, 2H), 7.64 (s, 2H), 7.78 (d, 2H). 8.49 (t, 1H), 8.86 (s, 1H), 12.21 (brd s, 
1H). 

MS (APCI, pos): 526.1,339.1. 
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EXAMPLE 139 (general procedure (G)) 

3-{4-[1-((1S)-1-Cvclohexvlethvl)-3-(4-trifluoromethoxvDhenvl)ureidomethyl1benzovlaminoV 
propionic acid 




1 H NMR (DMSO-d 6 ): 5 0.84 - 1.19 (m, 8H), 1.47 - 1.70 (m, 6H), 1.88 (t. 2H), 3.16 (qt, 2H), 
4.03 (quintet, 1H), 4.33 (d, 1H), 4.78 (d, 1H), 7.10 (d, 2H), 7.50 (d. 2H), 7.70 (d, 2H), 8.62 
(brds, 1H), 8.95 (brdt, 1H). 

MS (APCI, pos): 536.2. 537.2. 538.2. 

EXAMPLE 140 (general procedure (G)) 

3^441-((1S)-1-Cvclohexvlethvl)-3-(3.5-dicrilorophenvl)ureidornethvllbenzovlamino)propionic 
acid 




ci 



1 H NMR (CDCI 3 ): 5 1.16 - 1.27 (m. 8H). 1.40 (m, 1H), 1.69-1.80 (m. 5H), 2.68 (t, 2H). 3.70 
(qt, 2H), 4.20 (m, 1H), 4.43 (dd, 2H), 6.44 (brd s. 1H), 6.94 (m, 2H), 7.17 (s, 2H), 7.36 (d, 
2H). 7.74 (d, 2H). 



MS (APCI, pos): 520.2, 522.1. 333.2. 
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General procedure (H) for the solution phase synthesis of compounds of the general formula 



H 



Step A 



Ft' 



wherein 



StepB 



1) 2N UOH 

2) 1NHCI 



R 1 



(If) 



R 1 , E, Z and D are as defined for formula (I), 
X is -(CH 2 )q-, wherein q is as defined for formula (I), 
Y is -C(0)- or -S(0) 2 -, 
R is C^-alkyl and 

Lea is a leaving group such as chloro, bromo, iodo, mesyl or tosyl. 

The preparation of starting materials are as described above in procedure (G). 

Library solution phase synthesis (procedure (H)) of compounds of the general formula (If): 

Step A: 

The appropriate alkylhalide (0.02 mmol) in DMF was added into the wells of a deepwell plate 
containing the appropriate amine (E-NH-X-D) (0.02 mmol) and solid potassium carbonate (2 
eq) in DMF. The mixtures were agitated at 55°C for 16 hours to give the alkylated product. 
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Step B: 

To the crude product from step A was added aqueous 2M LiOH (4 eq). The mixtures are agi- 
tated for at least four hours before they are filtered. Aqueous 1 N HCI was then added to give 
the desired carboxylic acids. 

The following examples 141 to 152 were prepared according to the general procedure (H). 
They were all found to displace more than 50% of the glucagon tracer when screened at 1 
concentration in the glucagon binding assay II. The compounds are all expected to be 
present in the library. 

EXAMPLE 141 (general procedure (H)) 

3-(4-(f(3.3-DiDhenvlproDvl)"(4-trifluoromethylbenzvl)amino1methvl)benzovlamino)propionic 
acid 



EXAMPLE 142 (general procedure (H)) 

3-(5-{[(3 t 3.Dj P henylpropvlH4-trifluoromethvlbenzyl)amino1methvl)thiophene-2-carbonvl- 
amino)propionic acid 




15 



20 
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EXAMPLE 143 (general procedure (H)) 

3"(4-(r(2,2-Diphenvlethvl)-(2-chlorobenzvl)amino1methvl}benzovlamino)propionic acid 




EXAMPLE 144 (general procedure (H)) 
3-(5-(r(2,2-DiphenylethylH2-ch^ 
propionic acid 




EXAMPLE 145 (general procedure (H)) 

3-(4-{r(2-Phenvlethvl)-(4-phenoxvben2vl)amino1methyl>benzovlamino)propionic acid 
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EXAMPLE 146 (general procedure (H)) 

3-(5^r(2-PhenvlethylH4-phenoxyben^^ 

acid 




EXAMPLE 147 (general procedure (H)) 
3-(54f(2.4-DichlorophenethYlH4-me^ 
propionic acid 




EXAMPLE 148 (general procedure (H)) 

3-(5-(fBis-(4>chlorobenzvl)amino1methyl}thiophene-2-rarbonylamino)propionic acid 

ci 
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EXAMPLE 149 (general procedure (H)) 

3-(4-fr(3.4-DimethoxybenzYl)-(4-isopropvlbenzyOam acid 




EXAMPLE 150 (general procedure (H)) 
3-(5-fr(3.4-DimethoxvbenzylH4HSo 
propionic acid 




EXAMPLE 151 (general procedure (H)) 
3-(4-{f(3,4-DimethoxybenzylH3-f3-tri^^ 
amino)propionic acid 



OMe 




CF 3 
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EXAMPLE 152 (general procedure (H)) 

3-(5-([(3.4-Dimethoxvbenzvl)-(3-r3-trifluoromethvlphenoxv1benzyl)amino1methvl>thioprierie-2- 
carbonylamino)propionic acid 



EXAMPLE 153 (general procedure (H)) 

3-(4-{r(2.4-Dichlorophenethvl)-(4-methvlbenzvl)arriino1rnethvl)benzovlamino)propionicacid 
ci 



1 H NMR (MeOH-d 4 ): 8 2.38 (s, 3H), 2.64 (t, 2H). 3.10 (m, 4H), 3.50 (qt, 2H), 4.40 (s, 2H), 
4.50 (s, 2H), 7.20 (m, 4H), 7.40 (m, 3H), 7.50 (d, 2H), 7.90 (d, 2H), 8.60 (t, 1H). 

MS (APCI, pos): 499.1, 500.2, 501.2. 

EXAMPLE 154 (general procedure (H» 

3-(4-{fBis-(3-chlorobenzvnamino1methvDbenzovlamino)propionic acid 
ci 



1 H NMR (CDCI 3 ): 8 2.70 (t, 2H), 3.40 (s, 4H), 3.50 (s, 2H). 3.70 (qt, 2H), 6.9 (t. 1H), 7.20 (m, 
6H), 7.30 (s, 2H), 7.40 (d, 2H), 7.70 (d, 2H). 



OMe 






MS (APCI, pos): 471.0, 472.0. 473.0. 



WO OO/69810 



162 



PCT/DK00/OO264 



EXAMPLE 155 (general procedure (H)) 

3-(4-(r(3.3-Dipheny[propylH3.4-me^ 

acid 



ho 




COO 



10 



1 H NMR (CD 3 CN): 8 2.46 - 2.54 (m, 2H), 2.63 (t, 2H), 2.82 - 2.88 (m, 2H), 3.61 (qt, 2H), 3.86 
(t. 1H), 4.20-4.40 (m, 4H), 6.02 (s, 2H), 6.83 (d, 1H), 6.90 (d, 1H), 6.97 (s, 1H), 7.16 - 7.29 
(m, 10H), 7.50 (d, 2H), 7.77 (d, 2H). 

MS (APCI. pos): 551.2, 552.2, 553.2. 

General procedure (I) for the solution phase synthesis of compounds of the general formula 
(lq): 



15 




cm, 

H.C + CH, 

Q 



Step A 




CH, 



NH 



? H 3 



1 N NaOH ° 
^ HO 



Step B 



,HCI 



Step C 



CH 3 
H3C+CH3 



Lea'-C(0)-NH-D or 
D-N=C=0 
DIPEA 
CH, 



V"(CH 2 ) f 



0 



V-(CH 2 ) n -NH 2 
HBTU ° 
"* HO 



Step D 



Y 0 
o 



09) 



wherein 



20 n, D and V are as defined for formula (I), 
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R is C^-alkyl and 

Lea' is a leaving group such as -OSu, chloro, phenoxy or 4-nitrophenoxy. 
5 Step A: 

To a solution of ethyl 4-formylbenzoate (6 g, 33.7 mmol) in DMF was added 4-terf-butylcyclo- 
hexylamine (5.8 g, 37.1 mmol), sodium cyanoborohydride (3.2 g, 50.6 mmol) and a catalytic 
amount of TFA. The solution was stirred at room temperature for 5 hours. The reaction was 
diluted with ethyl acetate and washed with aqueous sodium bicarbonate (3x), brine (3x), 
10 dried over MgS0 4t and concentrated to a syrup. The desired secondary amine was purified 
by silica gel column chromatography using ethyl acetate. 

1 H NMR (DMSO-d 6 ): 5 0.78 (s, 9H), 0.91 (brd m, 5H), 1.30 (t,3H), 1.67 (brd m, 2H), 1.93 (brd 
m, 2H), 2.21 (1H), 3.77 (s, 2H), 4.30 (qt, 2H), 7.44 (d f 2H), 7.87 (d, 2H). 

15 

Step B: 

To a solution of the above benzoate in THF/MeOH (3/1) was added aqueous 1M NaOH. Af- 
ter stirring the reaction at room temperature for 15 minutes, the solution was made acidic 
with 1N HCI. The product was extracted with ethyl acetate (3x) and washed with brine (3x), 
20 dried over MgS0 4 , and concentrated to a solid. The carboxylic acid product was recrystal- 
lized from dichloromethane as the hydrochloride salt. 

1 H NMR (DMSO-de): 5 0.82 (s, 9H), 0.97 (m, 3H), 1.44 (qt, 2H), 1.81 (m, 2H), 2.17 (m,2H), 
2.90 (brd m, 1H), 4.20 (t, 2H), 7.73 (d, 2H), 7.95 (d, 2H), 9.52 (s, 2H), 12.60 (brd s, 1H). 

25 

Step C: 

To a solution of the amine in DMF was added the desired isocyanate (1.1 eq) or alternatively 
Lea'-C(0)-NH-D, and the reaction was stirred at room temperature for 10 minutes. When us- 
ing Lea*-C(0)-NH-D a base such as triethylamine, diisopropylethylamine, dicyclohexylmethyl- 
30 amine or any tertiary amine or potassium carbonate was also added. The solvent was con- 
centrated to an oik The residue was suspended in ethyl acetate and upon sitting in cold, the 
desired urea crystallized as a white solid. 
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Examples of products prepared in this fashion are shown below. 
4-ri-(4-tert-Butvlcvclohexvl)-3-(4-trifluoromethoxvphenvl)ureldornethvl1benzoic acid 

H,c£% 3 

o 

° ^OCF 3 

5 

1 H NMR (DMSO-d 6 ): 5 0.81 (brd s, 9H), 1.12 (qt, 2H), 1.37 (qt, 2H) f 1.69 ( t, 4H), 4.06 (t, 1H), 
4.62 (s, 2H), 7.21 (d, 2H) f 7.35 (d, 2H), 7.54 (d, 2H) f 7.87 (d, 2H), 8.57 (s, 1H), 12.84 (brd s, 
1H). 

10 4-ri-(4-fe/t-Butvlcvclohexvl)-3-(4-chlorophenvl)ureidomethvl]benzoicacid 

h 3 c^h 3 

o 



1 H NMR (DMSO-c/ 6 ): 5 0.82 (s, 9H), 0.91 (m, 1H), 1.15 (qt, 2H), 1.37 (qt 2H), 1.69 (t, 4H), 
4.04 (m, 1H), 4.61 (s, 2H), 7.26 (d, 2H), 7.35 (d, 2H), 7.47 (d, 2H), 7.86 (d, 2H), 8.49 (s, 1H), 
15 12.83 (brd s, 1H). 

4-n-(4-ferf"Butvlcvclohexvn-3-(3,5-dichlorophenvl)ureidomethvnbenzoic acid 

H,cX H eH, 

o 

HO 




H 

^^N^N^^^^CI 
T 
O 



CI 



20 1 H NMR (DMSO-d 6 ): 5 0.81 (s, 9H), 0.92 (m, 1H), 1.14(qt,2H). 1.47(qt,2H), 1.69-1.72 (m, 
4H), 4.04 (m, 1 H). 4.61 (s, 2H), 7.12 t, 1H), 7.35 (d, 2H), 7.63 (d, 2H), 7.88 (d, 2H), 8.87 (s, 
1H), 12.95 (brds, 1H). 
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Step D: 



This step was carried out in a combinatorial fashion in solution. 

5 To a solution of one of the above benzoic acids (0.02 mmol) in a suitable solvent such as 
CH 2 CI 2 , DMF, or THF was added diisopropylethylamine (3 eq) and HBTU (1.1 eq). The reac- 
tion was allowed to stir for 30 minutes before the amine (1.1 eq) was added. The solution 
was stirred at room temperature for 4 hours. The solvents were evaporated under reduced 
pressure to afford the crude product. 

10 

The following examples were prepared according to the general procedure (I). 

EXAMPLE 156 (general procedure (I)) 
4-M-(4-terlBuWlcyclohexvl)-3-(4-trifluo 
15 vOethvl]benzamide 



1 H NMR(DMSO-d 6 ):8 0.81 (s, 9H), 0.90 (m, 1H), 1.11 (qt, 2H), 1.41 (qt, 2H), 1.70 (m, 4H), 
3.13 (t, 2H), 3.60 (qt, 2H), 4.05 (quintet, 1H), 4.60 (s, 2H), 7.22 (d, 2H), 7.31 (d, 2H), 7.55 (d, 
20 2H), 7.73 (d, 2H), 8.54 (s, 1H), 8.56 (t, 1H). 

MS (APCI, pos): 588.3. 
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EXAMPLE 157 (general procedure (I)) 

4-M-(4-fert-Butvlcvclo^ 

vhethvllbenzamide 




ci 

5 

n H NMR (MeOH-d 4 ): 5 0.87 (s, 9H), 1.01 (m, 1H), 1.25 (m, 2H), 1.46 (q, 2H), 1.83 (t, 4H), 
3.27 <t, 2H), 3.78 (t, 2H) f 4.10 (m, 1H), 4.67 (s f 2H), 7.04 (t f 1H), 7.38 (d, 2H), 7.43 (t, 2H), 
7.75 (d, 2H), 8.44 (brd s, 1H). 

10 MS (APCI, pos): 480.2, 478.2, 477.2, 435.1, 433.2, 290.1, 156.2. 

EXAMPLE 158 (general procedure (I)) 

4- H-(frans^-te/t-Butvlcvclohexvl^ 

5- vl)benzamide 




1 H NMR (MeOH-d 4 ): 5 0.86 (s, 9H), 1 .01 (m, 1 H), 1 .22 (qt, 2H), 1 .48 (qt, 2H), 1 .85 (m, 4H), 
4.11 (m, 1H), 4.70 (s, 2H), 7.16 (d, 2H), 7.42 (d, 2H) t 7.46 (d, 2H), 7.99 (d, 2H). 

20 MS (APCI, pos): 560.2, 561 .2, 357.1 , 358.2. 

The following examples 159 to 171 were all found to displace more than 50% of the glucagon 
tracer when screened at 1 ^iM concentration in the glucagon binding assay II. The com- 
pounds are all expected to be present in the library. 
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EXAMPLE 159 (general procedure (I)) 
4-n-(4-tert-BuWlcyclohexvl)-3^ 



Y 
o 



5 EXAMPLE 160 (general procedure (0) 
441-(4-terlButylcvdohexvl)-3-(4-chloro^ 
6-vl)benzamide 



CXXJ 




10 EXAMPLE 161 (general procedure (I)) 
4.[1_(4-ferf-Butylcvclohexyl)^ 
benzodioxin-6-vl)benzamide 

CH, 




OCF, 



15 EXAMPLE 162 (general procedure (0) 
4-f1-(4-te/f-Butvlcvclohexyl)-3-(4-chloro^ 
benzamide 
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EXAMPLE 163 (general procedure (I)) 
4-M-(4-terf-Butvlcyclohexvn-3-(4-triflu^ 
nitrophenvDbenzamide 




EXAMPLE 164 (general procedure (I)) 

4-n-(4-terf-ButylcyclohexYl)-3^ 

4-vl)benzamide 



HN 




Via 



ci 



EXAMPLE 165 (general procedure (I)) 

4-H ■(4-ferf-BuWlcyclohexvl)-3-(4-trifiuoromethoxvphenynureidomethyl1-A/-( 1 H-pyrazolo[3.4- 
dlpyrimidin-4-yl)benzamide 




0 ^OCF, 
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EXAMPLE 166 (general procedure (I)) 

4-ri-(4-fe^Butvlcvclohexvl)-3-^ 

isoindol-5-vl)benzamide 

h 3 cXch 3 




hn L II 




EXAMPLE 167 (general procedure (I)) 

4-n-(4-terf-ButylcYclohexvl)-3^ A- 
benzodioxin-6-vnbenzamide 



0 ^OCF, 




EXAMPLE 168 (general procedure (I)) 

441-f4-te/f-Butvlcvclohexvl)-3-(3,5-dichlorophenvl)ureidomethvl1-A/-(2.3-dihvdro-1.4- 
benzodioxin-6-vl)benzamide 
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EXAMPLE 169 (general procedure ([)) 

4-H-(4-ferf-ButYlcyclohe^ 

benzamide 




EXAMPLE 170 (general procedure (I)) 

4-ri -(4"fert-BuWlcvclohexvn-3-(3,5-dichlorophenvl)ureidomethvl1--/V-( 1 H-pyrazolor3.4-dl- 
pyrimidin-4-vl)benzamide 




ci 



EXAMPLE 171 (general procedure (I)) 
4-ri-(4-tert-Butylcvclohexyl)-3^ 
1 /-/-isoindol-5-yl)benzamide 
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EXAMPLE 172 (general procedure (0) 
4-H-(4-tert-Butvlcyclohexvl)-3-(3^ 



benzamide 




ci 

5 

1 H NMR (MeOH-d 4 ): 8 0.92 (s, 9H), 1.01 (m, 1H), 1.18 - 1.31 (m, 2H), 1.44 - 1.52 (m, 2H), 
1.80-1.87 (m, 4H), 4.12 (m, 1H), 4.72 (s, 2H), 7.05 (t f 1H), 7.46 (d, 2H), 7.49 (d, 2H), 8.02 
(d, 2H). 

10 MS (APCI, pos): 544.2, 357.2. 

EXAMPLE 173 (general procedure (I)) 
4-f1-(4-terf-BuWlcyclohexyl)-3-f3,5-^ 



benzamide 




1 H NMR (DMSO-d 6 ): 5 0.82 (s, 9H), 0.92 (d, 1H), 1.04 - 1.20 (m, 2H), 1.42 (qt, 2H), 1.70 (m, 
4H), 4.05 (qt, 1H), 4.61 (s, 2H) f 4.73 (d, 2H), 7.12 (s, 1H), 7.34 (d, 2H), 7.62 (s, 2H), 7.83 (d, 
2H), 8.70 (s, 1H), 9.18 (t, 1H). 

20 

MS (APCI, pos): 558.2, 560.2, 372.2, 343.2. 
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EXAMPLE 174 (general procedure (0) 

4-f1-(frans^-te/t-BuWlcvdohexyO^ 

benzamide 



1 H NMR (DMSO-ds): 5 0.82 (s, 9H), 1.01 (m, 1H), 1.10 (m, 2H), 1.42 (m, 2H), 1.74 (m, 4H), 
4.40 (m, 1H), 4.63 (s, 2H), 7.13 (s, 1H), 7.39 (d, 2H), 7.63 (s, 2H), 8.01 (d, 2H), 8.73 (s, 1H). 

MS (APCI, neg): 542.1,544.1. 

10 

EXAMPLE 175 (general procedure (I)) 

4-ri-(frans-4-Cyclohexvlcyclohe^^ 

benzamide 



frans-4-Cyclohexylcyclohexylamine was prepared according to H. Booth, G. C. Gidley, P. R. 
Thornburrow, J. Chem. Soc. B, 1971, 1047-50. 

The cis isomer may be prepared by reductive amination of cyclohexylcyclohexyl ketone with 
20 the appropriate amine followed by column chromatographic separation of the cisltrans iso- 



1 H NMR (DMSO-cfe): 5 0.82- 1.10 (m, 10H), 1.60 (m f 2H), 1.64-1.80 (m, 8H),4.03 (quintet, 
1H), 4.64 (s, 2H), 7.22 (d, 2H), 7.41 (d, 2H), 7.54 (d, 2H), 8.03 (d, 2H), 8.56 (s, 1H), 12.32 (s, 
25 1H), 15.90 (brds, 1H). 




ci 



5 




mers. 



\ 
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MS (APCI, pos): 586.1 , 587.2, 383.2, 384.2. 

General procedure (J) for the solution phase synthesis of compounds of the general formula 
(lh): 



JLi 



Step A R 



StepB 



Lea'-X-D, 

D-N=C=0, D-N=C=S , 
D-OC(0)-N=C=0 or 
D-0-CH 2 -N=C=0 



ft M E D2NU0H o 

X X * RO V,N, y .D 

R StepC T, X 



(lh) 



R 



wherein 

10 R 1 , E and D are as defined for formula (I), 

X is -C(0)NH-, -C(0)NH-CH 2 -0-, -C(0)NH-C(0)0- or -C(S)NH-, 

-A-Y- is -(CH) 2 -NH-C(0)- or -(CH 2 ) n -0-, wherein n is as defined for formula (I), and Z is as 
15 defined for formula (I), 

or 

-A-Y-Z- together is 

20 




R is d^-alkyl and 

Lea' is a leaving group such as -OSu, chloro, phenoxy or 4-nitrophenoxy. 
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Step A: 

The appropriate aldehyde (0.01 1 mmol) in CH 2 CI 2 was dispensed into the wells of a deepwell 
plate containing the desired amines in CH 2 CI 2 . To this solution was added sodium triacetoxy- 
5 borohydride (1 .5 eq) followed by a catalytic amount of acetic acid. The reaction was left to 
proceed for 15 hours. 

Step B: 

To the resulting amines from step A was added the desired isocyanate or isothiocyanate or 
10 alternatively Lea'-X-D (0.01 1 mmol) in CH 2 CI 2 . When using Lea'-X-D a base such as triethyl- 
amine, diisopropylethylamine, dicyclohexylmethylamine or any tertiary amine or potassium 
carbonate was also added. The reactions were agitated for three hours and the solvents we- 
re removed under reduced pressure to give the desired ureas or thioureas. 

15 Step C: 

The residue obtained in step B was dissolved in DMF and aqueous 2 M lithium hydroxide (10 
eq.) was added into each reaction well. The samples were shaken overnight and filtered. 
Aqueous 1 N HCI was then added to give the desired carboxylic acids. 

20 General preparation of formylarvlcarboxamides as starting materials: 

The formylarylcarboxamides were prepared from the coupling of the corresponding oxo- 
arylcarboxylic acid and the methyl or ethyl-3-aminopropionate hydrochloride according to the 
procedure described below. 

25 To a solution of the formylarylcarboxylic acid in a suitable solvent such as CH 2 CI 2l DMF, or 
THF was added diisopropylethylamine (3 eq) and HBTU (1.1 eq). The reaction was allowed 
to stir for 30 minutes before ethyl or methyl-3-aminopropionate hydrochloride (1.1 eq) was 
added. The solution was stirred at room temperature for 4 hours. The solvents were evapo- 
rated under reduced pressure. The residue was taken up in ethyl acetate and 1N HCI. The 

30 organic layer was separated and washed with H 2 0 (2x), aqueous NaHC0 3 (3x), brine (2x), 
dried over MgS0 4 and concentrated to give the desired product. 
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Methyl 34(4-formvlbenzovflaminolpropionate: 
0 o 

H 



1 H NMR (DMSO-de): 5 2.62 (t, 2H), 3.52 (q, 2H), 3.60 (s, 3 H), 8.00 (m, 4 H), 8.98 (t, 1 H), 
5 10.06 (s,1H). 

MS (APCI, neg.): 234.0, 147.9 

Ethyl 3-r(5-formvl-2-furovl)aminopropionate: 
o o 



H 11 

10 H 

1 H NMR (DMSO-d 6 ): 8 1.67 (t, 3H), 2.57 (t, 2H), 3.48 (q, 2H), 4.08 (q, 2H), 7.29 (d, 1H), 7.59 
(d, 1 H). 8.83 (brd t, 1 H), 9.69 (s, 1 H). 

15 MS (APCI, pos.): 240.1, 194.1, 152.0. 

Ethyl 4-(4-formvlphenoxy)butyrate: 



HLC O 



o 




Q 
H 



20 This compound was prepared according to D. R. Buckle, A. E. Fenwick, D. J. Outred, C. J. 
M. Rockwell, J. Chem. Res. Miniprint 12 (1987) 3144-3177. 

Ethyl 3-[5-formvl-1 ,3-dioxo-1 ,3-dihydro-2H-isoindol-2-yflpropionate: 
o o 

H 

25 
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Step 1: Ethyl 3-f5-methvl-1 ,3-dioxo-1,3-dihvdro-2H-isoindol-2-vnpropionate 
A solution of 4-methylphthalic anhydride (21.3 g, 0.13 mol), ethyl 3-aminopropionate hydro- 
chloride (20.2 g, 0.13 mol), and triethylamine (19 mL) in NMP was stirred at ambient tem- 
perature for 3 days, and heated to 130°C for 3 hours. The mixture was diluted with water 
5 (300 mL), and extracted with ethyl acetate (3 x 100 mL). The combined organic extracts were 
washed with 1N hydrochloric acid (2 x 50 mL), sodium bicarbonate solution (2 x 50 mL), 
dried (MgS0 4 ), and concentrated to give 27.3 g yellow oil. 

1 H NMR (CDCI 3 ): 8 1.21 (t, 3H), 2.50 (s, 3H), 2.70 (t, 2H), 3.97 (t, 2H), 4.17 (q, 2H), 7.51 (d, 
10 1H), 7.64 (s, 1H),7.71 (d, 1H). 

MS (APCI, pos.): 262,216. 

Step 2: Ethyl S-rS-bromomethvl-l^-dioxo-I.S-dihydr^H-isoindol^-ynpropionate 
15 The material from step 1 (27.3 g, 0.10 mol) was dissolved in carbon tetrachloride (50 mL), 
and N-bromosuccinimide (19.5 g, 0.1 1 mol) and AIBN (200 mg) was added. The mixture was 
refluxed for 5 hours, filtered by suction, and the filtrate was concentrated to give 35.4 g yel- 
low oil. 

20 1 H NMR (CDCI3): 5 1.23 (t, 3H), 2.50 (s, 3H), 2.72 (t, 2H), 4.00 (t, 2H), 4.13 (q, 2H), 4.55 (s, 
2H), 7.71 (d, 1H), 7.82 (d, 1H), 7.87 (s, 1H). 

MS (APCI, pos.): 340, 342. 

25 Step 3: Ethyl 3-f5-formvl-1 t 3-dioxo-1,3-dihydro-2H-isoindol-2-vnpropionate 

The crude material from step 2 was dissolved in DMSO (70 mL). Powdered K 2 HP0 4 (18 g, 
0.10 mol) and KH 2 P0 4 (7 g, 0.05 mol) were added. The mixture was stirred at 80°C for 5 
hours, diluted with water (500 mL), and extracted with ethyl acetate (3 x 100 mL). The com- 
bined organic extracts were dried (MgS0 4 ), and concentrated. After column chromatography 

30 (hexane, ethyl acetate 3:1) 4.8 g of the title compound was obtained. 

1 H NMR (CDCI3): 5 1.23 (t, 3H), 2.75 (t, 2H), 4.04 (t, 2H), 4.13 (q, 2H), 8.03 (d, 1H), 8.26 (d, 
1H), 8.35 (s, 1H), 10.17 (s, 1 H). 

35 MS (APCI, neg.): 275. 
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The following examples were prepared according to the general procedure (J). 

EXAMPLE 176 (general procedure (J)) 
5 3-(4-f3-(3.5-DichlorophenvlVi-(3,3.5-trimethvlcvclohexvnureidomethvnbenzovlamino)- 
propionic acid 




ci 



1 H NMR (DMSO-cf 6 ): 5 1.14-1.29 (m. 5H). 1.33 - 1.37 (m, 1 H), 1.98 (brd, 1H), 2.49 (t, 2H), 
10 3.44 (q, 2H), 4.50 (m, 1H), 4.65 (d, 2H), 7.11 (t. 1H), 7.29 (d, 2H), 7.57 (s. 2H). 7.78 (d, 2H). 
8.85 (t, 1H), 8.62 (s, 1H), 12.21 (s, 1H). 

MS (APCI, pos.): 536.2, 535.2, 534.2. 

15 EXAMPLE 177 (general procedure (J)) 

3-f4-r3-(3.5-Dichlorophenvl)-1-(3,5-dimethvlcvclohexvl)ureidomethyllbenzovlamino)propionic 
acid 




20 1 H NMR (DMSO-de): 6 0.62 (q, 1H), 0.83 (d, 6H), 1.15 (m, 2H). 1.63 - 1.80 (m, 5H), 2.50 (t, 
2H), 3.37 (m, 2H), 4.45 (s, 1H), 4.78 (s, 2H), 7.11 (s, 1H), 7.26 (d, 2H), 7.59 (s, 2H), 7.77 (d, 
2H), 8.47 (t, 1H), 8.72 (s, 1H), 12.15 (brd. 1 H). 



MS (APCI, pos.): 520.2 

25 
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EXAMPLE 178 (general procedure (J)) 
3-{4-M-(1.4-Dithiaspirof4^ 
aminotoropionic acid 



1 H NMR (DMSO-cfe): 5 1.62 (m, 4 H), 2.03 (m, 4 H), 3.24 (m, 4 H), 3.40 (m, 2 H), 4.13 (m,1 
H), 4.57 (s, 2 H), 7.23 (d, 2 H), 7.32 (d, 2 H), 7.54 (d, 2 H), 7.76 (d, 2 H), 8.46 (t, 1 H), 8.57 
(s,1H), 12.20 (brd,1H). 

10 MS (APCI, pos.): 598.2. 

EXAMPLE 179 (general procedure (J)) 
3-{441-(4-Cvclohexyiphenvl)-3^ 

propionic acid 



1 H NMR (MeOH-d 4 ): 8 1.28-1.48 (m, 5H), 1.75 - 1.87 (m. 5H), 2.54 (m, 1H), 2.66 (t t 2H), 
3.62 (t, 2H), 4.98 (s, 2H), 7.10 - 7.16 (m, 4H), 7.26 (d, 2H), 7.39 (d, 2H), 7.43 (d, 2H), 7.75 
(d. 2H). 

20 

MS (APCI, pos): 584.2, 585.2, 586.2. 




5 



15 




25 



The following examples 180 to 229 were all found to displace more than 50% of the glucagon 
tracer when screened at 1 ^M concentration in the glucagon binding assay II. The com- 
pounds are all expected to be present in the library. 
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EXAMPLE 180 (general procedure (J)) 
3-1441 -r2-f3-Chlorophenvl)ethy^^ 
propionic acid 




EXAMPLE 181 (general procedure (J)) 
3-{44H2-(3-Chlorophenvl)ethYll-3-(4-^ 
aminolpropionic acid 




EXAMPLE 182 (general procedure (J)) 

344-f1-(2-MercaptQbenzothiazol-6-vlV344"trifluoromethoxvphenvl)ureidomethvnbenzoyl^ 
aminolpropionic acid 

SH 
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EXAMPLE 183 (general procedure (J)) 
3-{4-r3-(4-Chloro-3-trifluorom 
benzovlamino)propionic acid 



SH 




EXAMPLE 184 (general procedure (J)) 

4-{3-(Benzof1.31dioxO'5-vl)-3-f4-(2-carboxyethvlcarbamovl)benzvnureido>benzoic acid 



o 




OH 



EXAMPLE 185 (general procedure (J)) 

3-f443-(4-Chloro-34rifluoromethvlphenvl)-1-(4-cvdohexvlphenvnureidomethvl1benzoyl- 
aminolpropionic acid 
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EXAMPLE 186 (general procedure (J)) 
3 -1441 -(4-CvclohexYlphenvO-3-(3.5-rt^ 
acid 




CH 3 



EXAMPLE 187 (general procedure (J)) 

3-f44142-Phenvlcvclopropvl)-344-trifluoromethoxvphenvl)ureidomethvl1benzovlamino}- 
propionic acid 




EXAMPLE 188 (general procedure (J)) 
3-{4-r3-(4-Chloro-3-trifluorometh^ 
amino)propionic acid 
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EXAMPLE 189 (general procedure (J)) 
3-(4-r3-(4-Chloro-3-triflu^ 
methvllbenzovlaminolpropionic acid 




5 

EXAMPLE 190 (general procedure (J)) 

3-(4-ri-(4-Bromobenzyl)-3-(4-chloro-3"trifluoromethvlphenvl)ureidomethvnbenzo 
propionic acid 




EXAMPLE 191 (general procedure (J)) 
3-(4-r3-(4-Chloro-34rifluorome^ 
dioxin-6-vl)ureidomethvnbenzoylamino|propionic acid 




EXAMPLE 192 (general procedure (J)) 
3-(4-{3-(4-Chloro-3-trifluorome^ 
methvl)benzovlannino)propionic acid 
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EXAMPLE 193 (general procedure (J)) 
3-(4^3-K-Chloro-3-trifluoromefr 
benzoylamino)propionic acid 




EXAMPLE 194 (general procedure (J)) 

3-(4-ri'(1-AceWI-2 i 3"dihvdro-1H'indol-5-vl)-3-(4-chloro-3'trifluoromethylphenv 
benzoylaminolpropionic acid 



o 




EXAMPLE 195 (general procedure (J)) 
3.(4-r3-(4-Chloro-3-trifluorome^ 
methvnbenzoylaminolpropionic acid 



CI C! 
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EXAMPLE 196 (general procedure (J)) 

4-{3-(4-te/ilBuMcYclohexvl^ acid 




OH 



EXAMPLE 197 (general procedure (J)) 

3-{4-ri-(4-tert-Butvlcvdohexvl)-3-(3 i 5-dimethvlphenvl)ureid6methvllbenzovlamino 
acid 




CH 3 



EXAMPLE 198 (general procedure (J)) 
4-{4-ri-(4-tert-BuMcvclohexyl)^ 
butyric acid 



HO 




O 

o KJ 
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EXAMPLE 199 (general procedure (J)) 
3-f4-ri-(4-terf-BuWlcvclote 
amino)propionic acid 



HO 




EXAMPLE 200 (general procedure (J)) 

3'{4-ri-(4-ferf-BuWlcvclohexvl)-3-(4"ethoxvphenvl)ureidomethvl1benzoylamino)propionic acid 




EXAMPLE 201 (general procedure (J)) 
3-(4-M-r2-(3-Chlorophenyl)ethv^ 
aminolpropionic acid 
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EXAMPLE 202 (general procedure (J)) 
3-{4-ri-(4-Cvclohexylphenyl)-3-(3-trifluorom 
propionic acid 




EXAMPLE 203 (general procedure (J)) 
3-{4-H-(4-CYclohexvlphenvl)-3^ 
propionic acid 



HO 




EXAMPLE 204 (general procedure (J)) 
3-{4-n-(6,6-Dimethvlbicyclor3.^ 
methyl1benzoylamino)propionic acid 




F 
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EXAMPLE 205 (general procedure (J)) 
3-(443-(Naphthalen-2-vloxvmethvl)-1-(2^ 
ureidomethyllbenzoylaminolpropionic acid 




EXAMPLE 206 (general procedure (J)) 

3-(4-f 1 -( 1 -Acetvl-2.3-dihydro-1 HHndol-5-vl)-3>(naphthalen-2-vloxvmethyl)ureidomethvn- 
benzovlaminolpropionic acid 




EXAMPLE 207 (general procedure (J)) 
344-H-r2-(A/-fert-Butoxvrarbon^ 
ureidomethvllbenzoylaminolpropionic acid 




WO OO/69810 



188 



PCT/DKOO/00264 



EXAMPLE 208 (general procedure (J)) 

3-(4-ri-(4-te^Butylcvdohexyl)-3-(phenoxvra 

acid 




EXAMPLE 209 (general procedure (J)) 

3-(4-n -(4-fert-Butvlcvclohexvl)-3-(2-methvl-1 .3-dioxo-2,3-dihvdro-1 H-isoindol-5-vl )- 
ureidomethyllbenzoylaminolpropionic acid 




EXAMPLE 210 (general procedure (J)) 

3"({5-ri"(4-cvclohexvlphenvn-3-(3-trifluoromethvlsulfanvlphenvnureidomethvl1furan-2- 
carbonvl)amino)propionic acid 
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EXAMPLE 211 (general procedure (J)) 
3-((541-(4-tert-BuWlcyclohex^ 

carbonyl}amino)propionic acid 




EXAMPLE 212 (general procedure (J)) 
3-((5-f3-(4-Chloro-3-trifluorome^ 
carbonvl)amino)propionic acid 




EXAMPLE 213 (general procedure (J)) 

3.((5.[1.(4-ter^BuMcYclohexvl^ 
carbonvl)amino)propionic acid 
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EXAMPLE 214 (general procedure (J)) 
4-{4-n-(6,64)imethvlbicvclor3.1.11^^ 
methyllphenoxvlbutyric acid 




ocf 3 



EXAMPLE 215 (general procedure (J)) 
4-(4-f3-(4-Chloro-3-trifluoro 
ureidomethyllphenoxvlbutyric acid 

OH S^^F 
CI F 

EXAMPLE 216 (general procedure (J)) 

4-{4-f1-(4-Cvclohexylphenyl)-3-(4-trifluoro^ acid 
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EXAMPLE 217 (general procedure (J)) 

4-(4-r3.(4.chloro-3-trifluoro 
butyric acid 




EXAMPLE 218 (general procedure (J)) 

4-f3-[4-(3-Carboxvpropoxv)benzvl1-3-(4-cyclohexvlphenvl)ureido1benzoic acid 




OH 



EXAMPLE 219 (general procedure (J)) 

4-{4-ri-(4-Cvclohexylphenvl)-3-(3,5-dimethvto^ acid 
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EXAMPLE 220 (general procedure (J)) 

5-f3-f4-(3-Carboxvpropoxv)benzvl1-3-(4-cvclohexvlphenvl)ureido1isophthalic acid 



HO 



o 




EXAMPLE 221 (general procedure (J)) 
4-{4-[3-(4-Chloro-3-trifluorom 
methyllphenoxvlbutyric acid 



HO 



EXAMPLE 222 (general procedure (J)) 

4-(4-M-(2-Phenylcyclopropyl)-3-(4^ acid 




EXAMPLE 223 (general procedure (J)) 
4-{443-(4-Chloro-3-trifluoromethyto 
butyric acid 
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EXAMPLE 224 (general procedure (J)) 

4-14^1 .(4_fert-Butvlcyclote 

acid 




EXAMPLE 225 (general procedure (J)) 
44441 44.fert-Butvlcyclohexvl)^ 
butyric acid 




EXAMPLE 226 (general procedure (J)) 

4-f3-(4-tert-Butvlcvclohexvl)"344-(3-carboxvpropoxv)benzvnureido>benzoic aci d 



CH 3 
H 3 C+CH 3 



HO 



0 



OH 
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EXAMPLE 227 (general procedure (J)) 

4-{4-H-(4-te^Bufylcyclohexvl)-3^ acid 



HO 



O 



CH 3 
H 3 C-|-CH 3 



T 
o 



CH 3 



EXAMPLE 228 (general procedure (J)) 

3-{5-ri-(2-Mercaptobenzothiazol-6-vl)"3-(44rifluoromethoxyphenvl)ureidomethvn--1,3"dioxo- 
1 ,3HJihydro-isoindol-2-vl)propionic acid 




OCF, 



EXAMPLE 229 (general procedure (J)) 

3-{5-r3-(4-Chloro-3-trifluorometM^ 

dioxo-1 .3-dihydro-isoindol-2-vl)propionic acid 



SH 



O 0 
HO'^^^N"^^ 

0 




Vice? 



EXAMPLE 230 (General procedure (J)) 

3-(4-ri-(4-tert-Butvlcvclohexvl)-3-(4-chlorophenvl)ureidomethvllbenzovlamino>propionic acid 




CI 
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1 H NMR (DMSO-d 6 ): 8 0.80 (s, 9H), 0.94 (m, 1H), 1.11 (qt, 2H), 1.39 (qt, 2H), 1.69 (m, 4H), 
2.45 (t. 2H), 3.44 (qt, 2H), 4.05 (m, 1H), 4.59 (s, 2H), 7.27 (d, 2H), 7.31 (d, 2H), 7.48 (d, 2H), 
7.45 (d, 2H), 8.44 (t, 1H), 8.47 (s, 1H), 12.30 (brd s. 1H). 

MS (APCI, pos): 516.2, 514.2, 361.2, 362.2, 289.2. 

EXAMPLE 231 (general procedure (J)) 

3-(4-ri-(2-Phenvlcvclopropyl)-3-f4-trifluororTiethoxvphenvl)ureidomethyllbenzovlannino)- 
propionic acid 



1 H NMR (DMSO-de): 8 1.36 - 1.50 (m, 2H), 2.36 (m, 1H), 2.45 (t, 2H), 2.79 (quintet, 1H), 3.43 
(qt, 2H), 4.54 (d, 1H), 4.75 (d, 1H), 7.06 (d, 2H), 7.16 (t, 1H). 7.23-7.30 (m, 6H), 7.58 (d, 
2H), 7.74 (d, 2H), 8.46 (s, 1H), 8.48 (t, 1H), 12.20 (brd s, 1H). 

MS (APCI, pos): 542.2, 543.2, 544.2, 339.1. 

EXAMPLE 232 (general procedure (J)) 

3-(4-ri-(4-Cvclohexvlphenvl)-3-(3.5-dichlorophenyl)ureidomethvnbenzovlamino)propionic 
acid 



1 H NMR (DMSO-de): 8 1.10- 1.42 (m, 5H), 1.60-1.80 (m, 5H), 2.45 (t, 2H), 3.43 (qt, 2H). 
4.92 (s, 2H), 7.12 - 7.20 (M. 5H), 7.30 (d. 2H), 7.58 (s, 2H). 7.74 (d, 2H), 8.46 (t, 1H), 8.55 
(s,1H). 





ci 
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MS (APCI, pos): 568.2, 569.2, 570.2, 571.2. 
Alternative method for the preparation of the compound: 

To a solution of 4-formylbenzoic acid (27.4 g, 0.18 mol) in DMF (300 mL) was added A/-ethyl- 
5 A/-3-dimethylaminopropylcarbodiimide (34.5 g, 0.18 mol) and N-hydroxybenzotriazole (29.9 
g, 0.22 mol). The resulting mixture was stirred at room temperature for 1 hour, then (3-alanine 
ethyl ester hydrochloride (65.4 g, 0.42 mol) and diisopropylethylamine (76 mL, 0.44 mol) was 
added. After 16 hours stirring at ambient temperature the reaction mixture was partitioned 
between water (600 mL) and ethyl acetate (600 mL). The organic phase was washed suc- 
10 cessively with hydrochloric acid (1N, 300 mL), saturated aqueous ammonium chloride (300 
mL), water (2 x 300 mL) and brine (300 mL). The solvent was removed by rotary evaporation 
to leave an oil, which crystallised upon standing to afford 29.0 g (65%) of 3-(4- 
formylbenzoylamino)propionic acid ethyl ester. 

15 1 H NMR (DMSO-d 6 ): 5 1.18 (t, 3H); 2.62 (t, 2H); 3.54 (q, 2H); 4.09 (q, 2H); 8.00 (s, 4H); 8.78 
(t, 1H); 10.08 (s, 1H). 

To a well stirred solution of 3-(4-formylbenzoylamino)propionic acid ethyl ester (13.8 g, 55.3 
mmol) in ethanol (150 mL) was added a solution of 4-cyclohexylaniline (9.70 g, 55.3 mmol) in 

20 ethanol (75 mL). The mixture was heated to reflux for 30 minutes, and then acetic acid (50 
mL) and sodium cyanoborohydride (3.50 g, 55.5 mmol) were added. After 10 minutes of ad- 
ditional heating, the mixture was cooled on an ice-bath. The solid precipitate was collected 
by filtration, washed several times with cold water and dried in a vacuum oven overnight to 
afford 18.16 g (80%) of 3-{4-[(4-cyclohexyIphenylamino)methyl]benzoylamino}propionic acid 

25 ethyl ester. 

1 H NMR (CDCI 3 ): 5 1.28 (t, 3H); 1.35 (m, 5H); 1.78 (m, 5H); 2.38 (m, 1H); 2.64 (t, 2H); 3.74 
(q, 2H); 4.18 (q, 2H); 4.36 (s, 2H); 6.53 (d, 2H); 6.81 (bt, 1H); 7.00 (d, 2H); 7.43 (d, 2H); 7.72 
(d, 2H). 

30 

3-{4-[(4-Cyclohexylphenylamino)methyl]benzoylamino}propionic acid ethyl ester (1 5.0 g, 0.37 
mol) was dissolved in dichloromethane (250 mL), and 3,5-dichlorophenylisocyanate (6.9 g, 
0.37 mol) was added. The mixture was stirred overnight at room temperature. The solvent 
was removed by rotary evaporation, and the crystalline residue was re-dissolved in ethanol 
35 (400 mL). Sodium hydroxide (1 00 mL, 4N) was added, and the reaction mixture was left at 
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room temperature for 30 min. Water (600 mL) was added and the mixture was cooled on an 
ice bath. The clear solution was then acidified with hydrochloric acid (100 mL, 4N), and the 
resulting precipitate subsequently collected by filtration. Recrystallisation from acetonitrile / 
water afforded 15.5 g of the title compound as a white powder. 



1 H NMR (DMSO-de): 5 1.36 (m, 5H); 1.78 (m, 6H); 2.50 (t, 2H); 3.44 (q, 2H); 4.92 (s, 2H); 
7.12 (d, 1H); 7.16 (d, 2H); 7.21 (d, 2H); 7.32 (d, 2H); 7.60 (d, 2H); 7.75 (d, 2H); 8.45 (t, 1H); 
8.53 (s, 1H); 12.20 (bs, 1H). 

10 EXAMPLE 233 (general procedure (J)) 

3-{4-[1-(4-Cvclohexylphenvl)-3"(4-trifluoromethylsulfanvlphenvl)-ureidomethyllbenzovlamino>- 
propionic acid 



15 1 H NMR (DMSO-d 6 ): 5 1.10-1.35 (m, 5H), 1.50 - 1.75 (m, 5H), 2.40 (m, 1H), 2.47 (t, 2H), 
3.45 (t, 2H), 4.81 (s, 2H), 6.98 (d, 2H), 7.10 (d, 2H) f 7.21 (d, 2H), 7.33 (d, 2H), 7.36 (d, 2H), 
7.57 (d, 2H). 

MS (APCI, pos): 600.2, 601.2, 602.2. 

20 

EXAMPLE 234 (general procedure (J)) 
3-(441-(r(1S.2R.5RV6,6-Dimethvlbicydo^^ 
phenvDureidomethyllbenzovlaminojpropionic acid 



5 





CH. 



25 
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1 H NMR (MeOH-d,): 8 0.90 (d, 1H), 1.05 (s, 3H). 1.15 (s. 3H), 1.49 (m, 1H), 1.80-1.95 (m. 
5H), 2.36 - 2.47 (m, 2H), 2.62 (t, 2H), 3.40 (d, 2H), 3.61 (t. 2H), 4.70 (qt, 2H), 7.16 (d. 2H), 
7.35 (d, 2H), 7.41 (d, 2H), 7.78 (d, 2H). 

5 MS (APCI, pos): 562.2, 563.1 . 

EXAMPLE 235 (general procedure (J)) 

3-(4-f1-(frans-4-feff-BuWlcvclohexvl)-3-(4-(trifluoromethoxvsulfanvlphenvl)ureidornethvn- 
benzoylamino>propionic acid 



1 H NMR (CDCI 3 ): 8 0.80 (s, 9H), 0.90 (d, 1H), 1.20 (qt, 2H), 1.40 (qt, 2H), 1.90 (t, 4H), 2.75 (t, 
2H), 3.70 (qt, 2H), 4.10 (brd t, 1H), 4.50 (s, 2H), 6.50 (s, 1H), 6.90 (t, 1H). 7.20 (d, 2H), 7.40 
(d, 2H). 7.50 (d, 2H). 7.70 (d, 2H). 

15 

MS (APCI, pos): 580.2. 581.2. 
EXAMPLE 236 (general procedure (J» 

3-(4-n-(4-ferf-Butvlcvclohexvl)-3-(4-chloro-3-trifluoromethvlphenvl)ureidomethvnbenzovl- 
20 amino)propionic acid 



1 H NMR (DMSO-cfe): 8 0.78 (s, 9H). 1.10 (m, 1H), 1.33 (m, 2H), 1.50 (m, 4H), 1.75 (m, 2H), 
2.40 (t, 2H), 3.43 (qt, 2H), 4.24 (quintet, 1H), 4.69 (s, 2H), 7.27 (d, 2H), 7.53 (d, 1H), 7.74 - 
25 7.79 (m, 3H), 8.03 (s, 1H). 8.45 (t, 1H), 8.85 (s, 1H); 12.00 (brd s, 1H). 




CK, 
H,C-(-CH 3 




MS (APCI, pos): 582.2. 361.2. 
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General procedure (K) for the solution phase synthesis of compounds of the general formula 
(Nil 



E-NH 

O NaCNBH 5 o O 



X^X. s " n X^ * ' O CH, 

Stepl ~ Step 2 T Tch 3 



*0_ z~ *-*Cu v "OJ 

\ 



O CH 3 

(IV) 

Step 3 \ aq. NaOH 



0 0 O O Q 

^ 0 K^ N \^s E TFA ^O^^^N^V^l E Amide coupling _ 

IA> ^ ^YVc^ UU Y 0 ,H, 

Steps £ gfiH 3 step4 Y YcH, 3 



(R 2 = C W0 -afkyl) (R 2 = C M -alkyl) 



Step 6 



D~N=C=0 
Lea'-X-D 



Ste P 7 IXn. x ^0 
(II) (R^C^Ikyl) ( r 2 = H) 



5 



wherein R is C^-alkyl, 

V, X, D, and E are as defined in general formula (I), and 

10 Lea' is a leaving group such as -OSu, chloro, phenoxy, or 4-nitrophenoxy. 

In case the intermediate of the formula (IV) is a mixture of isomers, separation of these can 
either be performed by column chromatography of the intermediate of the formula (IV) or 
crystallisation of the intermediate imine. 

15 
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Step 1: frans-4-r(4-ferf"Butvlcvclohexylamino)methvl1benzoicacid methyl ester 



MeOOC 



CHO 



CH 

+ H ^^^4rCH 3 

CH 3 
cis/lrans (17:83) 



MeOOC 




pure trans 78% yield 



MeOH 



- H CH 3 3 



3.54 ppm 



(cocy 



3.17 ppm (ODCI 3 ) 




v. 



MeOOC 



22 % ds with traces of the 
trans isomer 



5 4-Fornnylbenzoic acid methyl ester (10.6 g, 64.4 mmol) was dissolved in methanol (200 mL). 
A 17:83 cis/trans mixture of 4-fert-butylcyclohexylamine (10.0 g, 64.4 mmol, Aldrich) was 
added, leading to immediate precipitation of white crystals. The mixture was heated to reflux 
for 30 min to complete imine formation, then cooled to 0°C on an ice bath. The crystalline 
pure frans-4-[(4-fert-butylcycIohexylimino)methyl]benzoic acid methyl ester was then col- 
10 lected by filtration, and dried overnight in vacuo . Yield: 15.3 g (78%). 

1 H NMR (CDCI 3 ), 300 MHz: 8 8.37 ppm. (s, 1H); 8.06 (d, 2H); 7.77 (d, 2H); 3.92 (s, 3H); 3.17 
(m, 1 H); 1 .83 (m, 4H); 1 .60 (m, 2H), 1 .09 (m, 3H); 0.87 (s, 9H). 

1 5 Micro Analysis: Calculated for C 19 H 2 7N0 2 
C: 75.71%, H: 9.03%, N: 4.65%. Found: 
C: 75.60%, H: 9.37%, N: 4.68%. 

The mother liquid was taken to dryness to leave 4.2 g (22%) white solid, which according to 
20 NMR consisted mainly of the imino cis isomer. 



1 H NMR (CDCI3). 300 MHz: 8 8.36 ppm. (s, 1H); 8.07 (d, 2H); 7.81 (d, 2H); 3.92 (s, 3H); 3.54 



(m, 1H); 1.55- 1.92 (m, 8H); 1.14 (m, 1H); 0.90 (s, 9H). 
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MeOOC^^ Ki^nurM MeOOC,^^ 

CH 3 HOAc/MeOH C h 3 3 



irans-4-[(4-ferf-Butylcyclohexylimino)methyl]benzoic acid methyl ester (21.0 g, 69.2 mmol) 
was suspended in methanol (300 ml_), and acetic acid (50 mL) was added. To the resulting 
5 clear solution was added sodium cyanpborohydride (3.5 g, 55.5 mmol), and the mixture was 
stirred at ambient temperature for 30 min. The reaction volume was then reduced to one third 
by rotary evaporation, and ethyl acetate (500 mL) was added. The organic phase was 
washed with sodium carbonate solution (5%, 500 mL), and dried with Na 2 S0 4 . The solvent 
was removed by rotary evaporation to leave the title material as a white crystalline solid suffi- 
10 ciently pure for further reactions. Yield: 21 .1 g (100%). 

1 H NMR (CDCI 3 ), 300 MHz: 5 7.98 ppm. (d, 2H); 7.38 (d, 2H); 3.90 (s, 3H); 3.86 (s, 2H); 2.39 
(m, 1H); 2.01 (m, 2H); 1.77 (m, 2H);1.51 (bs, 1H); 0.93-1.18 (m, 5H); 0.82 (s, 9H). 

15 HPLC-MS (Method B: R t = 4.87 m/z = 304 (M +1 ). 

Alternatively, step 1 can be performed in the same way as step A of the general procedure 
(F). 



20 Step 2: frans-4-{r/V-(terf-ButoxvcarbonylV acid 
methyl ester 

f/Br?s-4-[(4-fert-Butylcyclohexylamino)methyl]benzoic acid methyl ester (20.0 g, 65.9 mmol) 
was dissolved in THF (300 mL). Di-tert-butylpyrocarbonate (16.0 g, 73.4 mmol) and diisopro- 
pylethylamine (12.0 g, 92.9 mmol) was added and the clear solution stirred overnight at am- 
25 bient temperature. Solvent was removed by rotary evaporation. 

Step 3: frans-4-ff/V-(tert-Butoxvcarbonvl)-^ acid 
The crystalline residue from step 2 was re-dissolved in ethanol (200 mL) and aqueous so- 
dium hydroxide solution (100 mL, 4N) was added whereafter the mixture was heated to 70°C 
30 for 4 hours. After cooling, the reaction volume was reduced to one third by rotary evapora- 
tion, and water (300 mL) was added. The mixture was extracted with diethyl ether (2 x 200 
mL) to remove traces of non-hydrolysed material. The aqueous phase was then acidified to 
pH 3.0 by addition of aqueous 4N HCI, whereupon the title material separated out of solution 



WO OO/69810 PCT/DK00/00264 

202 

as compact crystals. The crystals were washed once with water and dried overnight in a 
vacuum oven (40°C). Yield: 24.3 g (93%). 

1 H NMR (CDCI 3 ), 300 MHz: 5 8.04 ppm. (d, 2H); 7.31 (d, 2H); 4.39 (bs, 2H); 4.05 (bs, 1H); 
5 1.78 (bd f 4H); 0.95-1.65 (m, 14 H); 0.83 (s, 9H). The signals were broad due to the presence 
of cis/trans carbamate isomers. 

Micro analysis Calculated for C23H35NO4: 
C, 70.92%; H, 9.06%; N, 3.60%. Found: 
10 C, 70.67%; H, 9.36%; N: 3.57%. 

Step 4: Methyl frans^f/V-(te/t-butoxvcarbonvl)-M-(4-terf-buvlcvclohexyl)amino1methvl)- 
benzoylaminopropanoate 

Trans-4-{[/V-(tert-butoxyrarbonyl^ (22.0 
15 g, 56.5 mmol) and 1-hydroxybenzotriazole (8.6 g, 57.0 mmol, containing 12% w/w water) 
was dissolved in DMF (300 mL). W-Dimethylaminopropyl-W-ethylcarbodiimide hydrochloride 
(10.9 g, 56.8 mmol), (3-alanine methyl ester (8.4 g, 60 mmol) and diisopropylethylamine (25 
mL, 142 mmol) were added and the clear solution stirred at 20°C for 16 hours. Solvent was 
removed by rotary evaporation and the residual oil re-dissolved in ethyl acetate (500 mL). 
20 The organic phase was washed with 5% aqueous sodium hydrogen carbonate solution (2 x 
500 mL), 0.5 M citric acid (2 x 250 mL) and brine before being dried with anhydrous Na 2 S0 4 . 
Solvent was removed and the residual oil evaporated twice from acetonitrile. The oil was 
used without further purification. Yield: 24.0 g (89%). 

25 1 H NMR (CDCI3). 300 MHz: 8 7.69 (d, 2H); 7.28 (d t 2H); 6.81 (t, 1H); 4.38 (bs, 2H); 3.23 (s, 
3H); 3.21 (t, 2H); 2.66 (t, 2H); 1.75 (bd, 4H); 0.95-1.65 (m, 14 H); 0.80 (s, 9H). 

Step 5: Methyl frans-4-f/V-(4-fe/t-buylcvclohexyl)aminomethvl)benzoylaminopropanoate tri- 
fluoroacetate 

30 Methyl frans-4-{[A/-(ferf-butoxycarbonyl)-A/-(4-tert-buylcyclohexyl)amino]methyl}benzoyl- 
aminopropanoate (19.5 g, 41.1 mmol) was dissolved in a mixture of TFA (200 mL) and di- 
chloromethane (200 mL), while cooling on an ice bath. The ice bath was removed and the 
mixture allowed to stir at room temperature for 30 min. Solvent was removed by rotary 
evaporation, and the crystalline residue recrystallized from ethyl acetate/heptane. Yield: 14.8 

35 g (74%). 
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10 



15 



20 



25 



1 H NMR (CDCI 3 ), 300 MHz: 5 9.98 (trace of TFA); 8.06 (bs, 2H); 7.73 (d, 2H); 7.41 (d, 2H); 
7.34 (t, 1H); 4.21 (t, 2H); 3.75 (s, 3H); 3.74 (t, 2H); 3.04 (m, 1H); 2.70 (t, 2H); 2.17 (bd, 2H); 
1.95 (bd, 2H); 1.50 (m, 2H); 0.92-1.15 (m, 3H); 0.85 (s. 9H). 

Micro analysis. Calculated for C22H34N2O3.C2HF3O2: 
C, 59.00%; H, 7.22%; N, 5.73%. Found: 
C, 58.95%; H, 7.37%; N: 5.70%. 

General procedure for forming isocyanates from (substituted) anilines and diphosgene to be 
used in step 6: 

To a solution of the amine in anhydrous toluene was added 1N HCI in diethyl ether (5 eq). A 
precipitate formed. The toluene was evaporated. To the solid was added more anhydrous 
toluene and the toluene was evaporated again to remove excess HCI. This procedure was 
repeated 2-3 times. To a mixture of the solid in toluene (about 10 g in 300 mL) was added 
diphosgene (trichloromethyl chloroformate) (10 eq or more) or phosgene. The mixture was 
refluxed under nitrogen overnight. A clear solution was obtained. If more solid was present, 
more diphosgene was added and reflux continued. When a clear solution was obtained, the 
reaction was concentrated in vacuo at 60-90°C to remove the toluene and excess diphos- 
gene until the theoretical weight was obtained. To the crude isocyanate was added more an- 
hydrous toluene and concentrated again to remove excess HCI. The crude isocyanate was 
used without further purification. 

This method gives the isocyanates in pure form, which may be used in step 6. 
EXAMPLE 237 (general procedure (K)) 

344.r3.(3 i 5.Bis-trifluoromethvlphenvl)-1-(frans-4-fert-butvlcvclohexvl)ureidomethvl1benzoyl- 
aminolpropionic acid 




F 



F 
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Step 6, using a phenyl carbamate or nitrophenyl carbamate 

3,5-Bis-(trifluoromethyl)aniline (2.0 g, 8.7 mmol) was dissolved in dichloromethane (80 mL) 
and N,A/-diisopropylethylamine (1.6 mL, 9.6 mmol) was added followed by slow addition of 
phenyl chloroformate (1.1 mL, 8.7 mmol). The resulting mixture was stirred at room tempera- 
5 ture for 16 hours. The mixture was successively washed with 1 N hydrochloric acid (3 x 100 
mL), water (3 x 100 mL), a mixture of water and saturated aqueous sodium hydrogen car- 
bonate (1:1, 2 x 100 mL) and a mixture of water and saturated aqueous sodium chloride (1:1, 
3 x 100 mL), dried (MgS0 4 ) and concentrated in vacuo . The residue was crystallised from 
heptane containing a little diethyl ether to afford 1.3 g (43%) of (3,5-bis-trifluoromethyl- 
10 phenyl)carbamic acid phenyl ester as a solid. 

Calculated for C 15 H9F 6 N0 2 : 
C, 51.59%; H, 2.60%; N, 4.01%. Found: 
C t 51.27%; H, 2.56%; N, 4.01%; 
15 C, 51.40%; H, 2.57%; N, 3.92%. 

The above carbamic acid phenyl ester (1.0 g, 2.9 mmol) was mixed with 3-{4-[(4-ferf-butyl- 
cyclohexylamino)methyl]benzoylamino}propionic acid methyl ester, trifluoroacetate (1.07 g, 
2.9 mmol), prepared as described above and triethylamine (1.2 mL, 8.6 mmol) in dichloro- 
20 methane (55 mL) and the resulting mixture was refluxed for 4 hours. The cooled reaction 

mixture was diluted with toluene (50 mL) and washed with water (3 x 50 mL) and a mixture of 
water and saturated aqueous sodium chloride (1:1, 3 x 100 mL), dried (MgS0 4 ) and concen- 
trated in vacuo to afford 1.2 g (67%) of 3-{4-[3-(3,5-bis-trifluoromethylphenyl)-1-(4-ferf"butyl- 
cyclohexyl)ureidomethyl]benzoylamino}propionic acid methyl ester as a solid. 

25 

1 H NMR (CDCI 3 ): 5 0.83 (9H, s), 0.9-1.5 (5H, m), 1.88 (4H, bt), 7.62 (H, t), 3.72 (5H, m), 4.18 
(1H, bt), 4.57 (2H, s), 6.80 (1H, s), 6.90 (1H, t), 7.38 (2H, d), 7.46 (1H, s), 7.77 (2H, d), 7.80 
(2H, s). 

30 HPLC-MS (Method B): R t = 9.07 min, m/z = 630 (M +1). 
Step 7: 

The above propionic acid methyl ester (1.0 g, 1.6 mmol) was dissolved in warm ethanol (50 
mL), and after cooling to room temperature 4N aqueous sodium hydroxide (6 mL) was 
35 added. The reaction mixture was stirred at room temperature for 1 hour. Glacial acetic acid 
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(10 mL) was added and the mixture was concentrated in vacuo . The residue was partitioned 
between water (50 mL) and ethyl acetate (2 x 50 mL). The combined organic phases were 
dried (MgS0 4 ) and concentrated in vacuo to afford 0.88 g (93%) of the title compound as a 
solid. 

5 

1 H NMR (DMSO-de): 5 0.83 (9H, s), 0.9-1.5 (5H, m), 1.70 (4H, bt), 2.50 (2H, t, below DM30), 
3.45 (2H, q, below water), 4.05 (1H, bt), 4.62 (2H, s), 7.32 (2H, d), 7.60 (2H, d), 8.24 (2H, s), 
8.45 (1H, t), 9.00 (1H, s), 12 (1H, bs). 

10 HPLC-MS (Method B): R t = 8.60 min, m/z = 616 (M +1). 

Calculated for C30H35F6N3O4 x 0.25H 2 O: 
C, 57.47%; H. 5.57%; N, 6.93%. Found: 
C, 57.60%; H, 5.81%; N, 6.47%; 
15 C, 57.63%; H, 5.76%; N, 6.45%. 

EXAMPLE 238 (general procedure (K)) 
3-(4-H-(frans^-tert-BuMcYclohexvl^ 
propionic acid 



Step 6. using isocvanate formed in situ from (substituted) anilines and triphosgene; 
Triphosgene (bis-trichloromethylcarbonate) (152 mg, 0.51 mmol) was dissolved in dichloro- 
methane (4 mL) and cooled to 0°C. To this solution a solution of 3,4,5-trichloroaniline (303 

25 mg, 1.54 mmol) and diisopropylethylamine (540 \xL, 3.1 mmol) in dichloromethane (3 mL) 
was added at 0°C over 1 hour. The mixture was then allowed to reach room temperature. To 
this mixture a solution of methyl frans-4-{(4-fe/t-buylcyclohexyl)aminomethyl}benzoylamino- 
propanoate trifluoroacetate (576 mg, 1.54 mmol) and diisopropylethylamine (800 juL) in di- 
chloromethane (10 mL) was added and stirring at room temperature was continued for 30 

30 minutes. The mixture was diluted with more dichloromethane (10 mL) and washed with satu- 




20 



ci 
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rated aqueous citric acid (2 x 20 mL). The organic phase was dried (Na 2 S0 4 ) and concen- 
trated in vacuo to afford 653 mg (71%) of 3-{4-[1-(4-fra/?s-fert-butylcyclohexyl)-3-(3,4,5- 
trichlorophenyl)ureidomethyl]benzoylamino}propionic acid methyl ester as a solid. 

5 1 H NMR (DMSO-cf 6 ): 5 0.81 (s, 9H), 0.92 (m, 1H), 1.12 (m, 2H), 1.44 (m, 2H), 1.68 (m, 4H), 
2.56 (t, 2H), 3.45 (q, 2H), 3.59 (s, 3H), 4.05 (b t, 1 H), 4.58 (s, 2H), 7.30 (d, 2H), 7.78 (d, 2H), 
7.83 (s, 2H), 8.44 (t, 1 H), 8.75 (s, 1H). 

Step 7: 

10 Hydrolysis of this ester using the method described in example 92, step D afforded the title 
compound (495 mg, 78%). 

1 H NMR (DMSO-cfe): 5 0.82 (s, 9H), 0.91 (m, 1H), 1.10 (m, 2H), 1.39 (m, 2H), 1.71 (m, 4H), 
2.51 (t, 2H), 3.35 (q, 2H), 4.01 (t, 1H), 4.59 (s, 2H), 7.30 (d, 2H), 7.78 (d, 2H), 7.85 (s, 2H), 
15 8.46 (t, 1H), 8.76 (s, 1H), 12.21 (b s, 1H). 

EXAMPLE 239 (general procedure (K)) 
3-{4-H-(frans-4-fert-ButYlcyclo^ 
propionic acid 



4-Nitrophenylsulfonyl chloride (3.0 g, 13.5 mmol) was dissolved in THF and a catalytic 
amount of 4-dimethylaminopyridine and 1-butylamine (4.0 mL, 41 mmol) was added and the 
25 mixture was refluxed for 16 hours. The mixture was concentrated in vacuo and the residue 
was dissolved in ethyl acetate (100 mL) and washed with water (50 mL) and a 10% aqueous 
solution of sodium hydrogen carbonate (50 mL). The organic phase was dried (MgS0 4 ) and 
concentrated in vacuo to afford 3.01 g (86%) of W-butyl-4-nitrobenzenesulfonamide as a 
solid. 



20 




H 



30 
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1 H NMR (CDCI3): 5 0.89 (3H, t), 1.30 (2H, m), 1.48 (2H, m), 3.03 (2H, t), 4.9 (1H, b), 8.06 
(2H, d), 8.37 (2H, d). 

Sodium dithionite (1 1.4 g, 65 mmol) and sodium carbonate (5.6 g, 53 mmol) were dissolved 
5 in water (65 mL) and heated to 70°C. A suspension of the above 4-nitrophenylsulfonamide 
(2.64 g, 10.2 mmol) in methanol (65 mL) was added and the resulting mixture was stirred at 
70°C for 1 .5 hour. The cooled mixture was filtered and the volume of the filtrate was reduced 
by 50% in vacuo . The aqueous mixture was extracted with ethyl acetate (3 x 60 mL), and the 
combined organic extracts were dried (MgS0 4 ) and concentrated in vacuo to afford 0.14 g 
10 (6%) of 4-amino-A/-butylbenzenesulfonamide as a solid. 

1 H NMR (DMSO-d 6 ): 5 0.80 (3H, t), 1.2-1.4 (4H, m), 2.65 (2H f q), 5.90 (2H f s), 6.60 (2H, d), 
7.04 (1H,t), 7.40 (2H,d). 

15 HPLC-MS (Method B): R t = 5.15 min, m/z = 229 (M +1). 

The above 4-aminophenylsulfonamide (0.14 g) was dissolved in dichloromethane (6 mL), 
/V,A/-diisopropylethylamine (172 |iL, 1 mmol) and phenyl chloroformate (122 jiL, 0.92 mmol) 
and the resulting mixture was stirred at room temperature for 16 hours. The reaction mixture 
20 was diluted with dichloromethane (50 mL) and was washed with 1N hydrochloric acid (3 x 20 
mL), water (3 x 20 mL), a mixture of water and a saturated solution of sodium hydrogen car- 
bonate (1 :1 , 2 x 20 mL) and a mixture of water and a saturated solution of sodium chloride 
(1:1, 2 x 20 mL). Drying (MgS0 4 ) and concentration in vacuo afforded crude (4-butyl- 
sulfamoylphenyl)carbamic acid phenyl ester. 

25 

From the above crude carbamic acid phenyl ester and 3-{4-[(4-frans-te/t-butyIcyclohexyl- 
amino)methyl]benzoylamino}propionic acid methyl ester trifluoroacetate the title compound 
was obtained similarly as described above. 

30 HPLC-MS (Method B): R t = 7.37 min, m/z = 615 (M +1). 
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EXAMPLE 240 (general procedure IK)) 

3-f4-ri-f^ans^-terf-BuMcvclohexvl)-3-(4Kjiethvlcarbamovlphenyl)ureidom 
aminolpropionic acid 




o 

5 

The title compound was prepared similarly as described above starting from 4-nitrobenzoyl 
chloride, diethylamine and 3-{4-[(4-frans-ferf-butylcyclohexylamino)methyl]benzoyIamino}- 
propionic acid methyl ester trifluoroacetate. 

10 HPLC-MS (Method B): R, = 6.76 min, m/z = 579 (M +1). 

EXAMPLE 241 (general procedure (K)) 

3-{4-f1-((rans-4-feAt-Butvlcyclohexvl)-3>(4-cvclopropylmethoxvphenvl)ureidomethvn- 
benzoylamino)propionic acid 




4-Nitrophenol (2.0 g, 14.4 mmol) was dissolved in DMF (50 mL) and potassium carbonate 
(6.0 g, 43 mmol) and bromomethylcyclopropane (1.51 mL, 16 mmol) were added and the re- 
sulting mixture was stirred at room temperature for 16 hours. The mixture was diluted with 
20 ethyl acetate (50 mL) and washed with a saturated aqueous solution of sodium chloride (2 x 
50 mL). Drying (MgS0 4 ) and concentration afforded 2.23 g (75%) of 1-cyclopropylmethoxy-4- 
nitrobenzene as an oil. 



25 



1 H NMR (CDCI 3 ): 5,0.40 (2H, m), 0.58 (2H, m), 1.30 (1H, m), 3.89 (2H, d), 6.94 (2H, d), 8.12 
(2H, d). 
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The above 4-nitrobenzene (2.0 g f 9.5 mmol) was dissolved in ethanol (50 mL) and tin(ll) 
chloride dihydrate (10.7 g f 48 mmol) was added and the mixture was refluxed for 24 hours. 
After cooling, the mixture was concentrated in vacuo . The residue was dissolved in ethyl ace 
tate (40 mL) and 1N aqueous sodium hydroxide (180 mL). This mixture was filtered through 
5 celite. The aqueous phase was extracted with ethyl acetate (2 x 50 mL) and the combined 
organic extracts were dried (MgS0 4 ) and concentrated in vacuo to afford 0.88 g (52%) of 4- 
cyclopropylmethoxyaniline. 

1 H NMR (DMSO-cfe): 5 0.25 (2H, m), 0.53 (2H, m), 1.15 (1H, m), 3.63 (2H, d), 4.55 (2H, s), 
10 6.4-6.5 (3H,m), 6.62 (2H, d). 

From the above aniline and 3-{4-[(4-frans-fert-butylcyclohexylamino)methyl]benzoylamino}- 
propionic acid methyl ester trifluoroacetate the title compound was prepared similarly as de- 
scribed in example 238. 

15 

1 H NMR (DMSO-cfe): 5 0.42 (2H, m), 0.62 (2H, m), 0.85 (9H, s), 0.92 (1H, m), 1.1-1.4 (5H, 
m), 1.9 (4H, bt), 2.70 (4H, m), 4.14 (1H, t), 4.52 (2H, s), 6.08 (1H, s), 6.77 (2H, d), 6.88 (1H, 
t), 7.10 (2H, d), 7.40 (2H, d), 7.76 (2H, d). 

20 HPLC-MS (Method B): R t = 7.73 min, m/z = 550 (M +1). 

EXAMPLE 242 (general procedure IK)) 

3-{4-r3-(2-Bromo-4-trifluoromethoxvphenvl)-1-(fran$-4-te/Y-butvlcvclohexvnureidomethvl1- 
benzoylamino)propionic acid 



4-Trifluoromethoxyaniline (1 .0 g t 5.6 mmol) was dissolved in glacial acetic acid (10 mL). 
Bromine (585 ^L, 1 1 mmol) dissolved in glacial acetic acid (2 mL) was added with stirring 
during 10 minutes at room temperature. The resulting mixture was stirred at room tempera- 
30 ture for 2 hours and then poured into water (100 mL). The solid formed (2,5-dibromo-4- 

trifluoromethoxyaniline) was filtered off. The filtrate was made alkaline with solid sodium hy- 



25 




Trans 
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droxide and extracted with dichloromethane (100 mL), dried (MgS0 4 ) and concentrated 
(30°C; 200 mBar) to afford 0.57 g (40%) of 2-bromo-4-trifluoromethoxyaniline. 

1 H NMR (DMSO-c/ 6 ): 5 5.55 (2H, bs), 6.85 (1H, d), 7.10 (1H, dd), 7.37 (1H, d). 

5 

From the above 2-brornoaniline and 3-{4-[(4-frans-ferf-butylcyclohexylamino)methyl]benzoyl- 
aminojpropionic acid methyl ester trifluoroacetate the title compound was prepared similarly 
as described in example 238. 

10 1 H NMR (DMSO-cfe): 5 0.86 (9H, s), 0.95 (1H, m), 1.2 (2H, m), 1.4 (2H, m), 1.9 (4H, m), 2.74 
(2H, t), 3.75 (2H, q), 4.16 (1H, t), 4.60 (2H, s), 6.85 (1H, t), 6.88 (1H, s), 7.16 (1H, dd), 7.31 
(1H, d), 7.43 (2H f d), 7.76 (2H, d), 8.26 (2H, d). 

EXAMPLE 243 (general procedure (K)) 

15 3-(4-ri"(frans-4"terf-Butvlcvclohexvl)-3-phenvlureidomethvnbenzoylamino)propionic acid 

ch 3 



From 3-{4-[(4-frans-tert-butylcyclohexylamino)methyl]benzoylamino}propionic acid methyl 
ester trifluoroacetate and phenylisocyanate the title compound was prepared similarly as de- 
20 scribed in the alternative method for preparing example 92 according to the general proce- 
dure (K). 

1 H NMR (DMSO-cf 6 ): 5 0.84 (9H, s), 0.93 (1H, m), 1.2 (2H, m), 1.4 (2H, m), 1.85 (4H, m), 2.63 
(2H, t), 3.70 (2H, q), 4.19 (1H, t), 4.58 (2H, s), 6.75 <1H, s), 6.97 (1H, t), 7.2-7.3 (4H, m), 7.4 
25 (3H, m), 7.80 (2H, d). 




Trans 



HPLC-MS (Method B): R t = 7.28 min, m/z = 480 (M +1). 
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EXAMPLE 244 (general procedure (K)) 
3-(4-ri-(4-Phenoxycyclohexvl)-3-^^ 
propionic acid 



Synthesis of intermediate 4-{[fe/t-butoxycarbonyl-(4-phenoxycyclohexyl)amino]methyl}- 
benzoic acid: 



Methyl 4-(bromomethyl)benzoate (5.0 g, 22 mmol) was dissolved in DMF (50 mL) and trans- 
4-aminocyclohexanol (3.04 g t 26 mmol) was added followed by addition of potassium car- 
bonate (6.08 g, 44 mmol). The reaction mixture was heated to 80°C for 16 hours. The reac- 
tion mixture was diluted with ethyl acetate (300 mL) and water (200 m) was added. The 
aqueous phase was extracted with ethyl acetate (100 mL), and the combined organic phases 
were washed with water (2 x1 00 mL) and dried (MgS0 4 ). The organic phase was concen- 
trated in vacuo to give 2.5 g of frans-4-[(4-hydroxycyclohexylamino)methyl]benzoic acid 
methyl ester. 

HPLC-MS (method B): m/z: 264, R t = 3.48 min. 

fra/7s-4-[(4-Hydroxycyclohexylamino)methyl]benzoic acid methyl ester (2.46 g t 9.3 mmol) 
was suspended in sodium hydroxide (1N, 9 mL). Di-fert-butylpyrocarbonate (2.44 g, 1 1.2 
mmol) dissolved in THF (1 1 mL) was added during 15 minutes. Additional THF (8 mL) was 
added and the reaction mixture was stirred for 16 hours. The reaction mixture was evapo- 
rated in vacuo until THF was removed. Water (25 mL), sodium hydroxide (1N, 1.5 mL), and 
diethyl ether (50 mL) was added. The water phase was extracted with diethyl ether (25 mL) 





o ch 3 
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and the combined organic phases were washed with an aqueous solution of sodium hydro-' 
gensulphate (10%, 30 mL), water (3 x 20 mL) f and dried (MgS0 4 ). The organic phase was 
concentrated in vacuo to give 3.60 g of fAans-4-{[ferf-butoxycarbonyl-(4-hydroxycyclohexyl)- 
amino]methyl}benzoic acid methyl ester. 

5 

HPLC-MS (method B): m/z: 364, R t = 5.75 min. 

frans-4-{[tert-Butoxycarbonyl-(4-hydroxycyclohexyl)amino]methyl}benzoic acid methyl ester 
(1.0 g, 2.75 mmol) was dissolved in THF (4 mL) and triphenylphosphine (1.12 g, 4.1 mmol) 

10 was added followed by addition of phenol (0.26 g, 2.75 mmol). Diethylazodicarboxylate (0.72 
g, 4.1 mmol) dissolved in THF (2 mL) was added drop wise, and the reaction mixture was 
stirred for 16 hours. The reaction mixture was concentrated in vacuo . The residue was puri- 
fied by flash chromatography (100g silica) using ethyl acetate and heptane (1:9) as eluent to 
give 0.27 g of (rans-4-{[fert-butoxycarbonyl-(4-phenoxycyclohexyl)amino]methyl}benzoic acid 

15 methyl ester. The ester was dissolved in ethanol (5 mL) and sodium hydroxide (4N, 1 mL) 
was added. After 5 hours the reaction mixture was concentrated in vacuo , the residue was 
dissolved in ethyl acetate (25 mL), and hydrochloric acid (4N, 1.3 mL) was added. The or- 
ganic phase was washed with water (3x10 mL), dried (MgS0 4 ) and concentrated in vacuo 
to give 0.25 g of trans- 4-{[fert-butoxycarbonyl-(4-phenoxycycIohexyl)amino]methyl}benzoic 

20 acid. 

1 H NMR (DMSO-de): 5 12.85 (1H, broad), 7.90 (2H, d), 7.36 (2H, d), 7.22 (2H, t), 6.88 (3H, 
m), 4.53 (1H, m), 4.43 (2H, m), 2.0-1.2 (18H, m). 

25 This intermediate was used for the synthesis the title compound . 

'H NMR (DMSO-cf 6 ): 5 12.2 (1H, broad), 8.58 (2H, s), 8.48 (1H, t), 7.79 (2H, s), 7.55 (2H, s), 
7.37 (2H, s), 7.25 (4H, m), 6.91 (3H, m), 4.67 (2H, s), 4.58 (1H, s), 4.24 (1H, m), 3.42 (2H, 
dd), 2.52-2.48 (2H, m), 2.00-1.90 (2H, m), 1.80-1.55 (4H, m), 1.50-1.40 (2H, m). 
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EXAMPLE 245 (general procedure (K)) 

4^3-(frans^-terf-Butvlcvclohexvl)-3-f4-(2-carboxvethvlcarbamovl)benzyllureido>piperidine-1- 
carboxylic acid ethvl ester 




o 



5 

1 H NMR (DMSO-cfe): 5 12.2 (1H, broad), 8.42 (1H, t), 7.72 (2H, d), 7.25 (2H, d), 6.02 (1H, d), 
4.42 (2H, broad), 4.02 (2H, q), 3.92-3.60 (3H, m). 3.50-3.40 (2H, m), 2.90-2.70 (2H, m), 1.80- 
0.80 (1 OH, m), 0.80(1 3H, s). 

10 EXAMPLE 246 (general procedure (K)) 

3-{4-f1-(4-tert-Butvlcvclohexvl)-3-(6-phenoxvpvridin-3-vnureidomethvnbenzovlamino)- 
propionic acid 




15 HPLC-MS (method B): m/z: 573, R, = 7.23 min. 

Synthesis of intermediate 5-amino-2-phenoxypyridine: 

H 'TXX) 

20 Phenol (0.9 g, 9.5 mmol) was dissolved in sodium hydroxide (50% solution, 12 mL). 5-Nitro- 
2-chloropyridine (1.5 g, 9.5 mmol) in toluene (15 mL) was added followed by addition of tetra- 
butylammonium bromide (0.3 g, 0.95 mmol). The reaction mixture was stirred for 16 hours at 
20°C and 5 hours at 80°C where after it was cooled to room temperature and diethyl ether 
(100 mL) added. The organic phase was washed with water (5 x 50 mL), dried (MgS0 4 ), and 

25 concentrated in vacuo to give 1 .0 g of 5-nitro-2-phenoxypyridine. 
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M.p. 85-87°C. 

5-Nitro-2-phenoxypyridine (0.5 g, 2.3 mmol) was added portion wise to a solution of stannous 
5 chloride (2.6 g, 12 mmol) dissolved in concentrated hydrochloric acid (10 mL) at a tempera- 
ture of 0-5°C. The reaction mixture was then stirred at 20°C for 16 hours. Sodium carbonate 
(5 g) and aqueous ammonia (50 mL) was added. The mixture was extracted with ethyl ace- 
tate (2 x 50 mL) and the combined organic phases were washed with water (2 x 40 mL), 
dried (MgS0 4 ), and concentrated in vacuo to give 0.3 g of 5-amino-2-phenoxypyridine. 

10 

'H NMR (DMSO-cfe): 5 7.55 (1H, s), 7.33 (2H, dd), 7.08 (2H, dd), 6.93 (2H, d) f 6.75 (1H, d), 
5.12 (2H, broad). 

This compound was transformed into the corresponding phenylcarbamate (as described for 
15 in example 237 and used in the synthesis of the title compound . 

1 H NMR (DMSO-cf 6 ): 5 8.51 (1H, s), 8.45 (1H, broad), 8.20 (1H, d), 7.90 (1H, dd), 7.75 (2H, 
d), 7.35 (4H, m), 7.15 (1H, t), 7.05 (2H, d) f 6.92 (1H, d) ? 4.57 (2H f broad), 4.02 (1H, broad), 
3.40 (m), 3.38 (2H, m), 1.80-0.80 (10H, m), 0.80 (13H, s). 

20 

EXAMPLE 247 (general procedure (K)) 

3-(4-f1-(^ans-4-fe/t-Butvlcvclohexvl)-3-(4-cyano-2-trifluoromethoxyphenvl)ureidomethvl1- 
benzoylaminolpropionic acid 



1 H NMR (DMSO-cfe): 5 12.2 (1H, broad), 8.48 (1H, t), 8.32 (1H, broad), 7.92 (1H, s), 7.90 
(1H, d), 7.75 (3H, m), 7.34 (2H, d), 4.60 (2H, broad), 4.03 (1H, m), 3.45 (2H, m), 1.80-0.85 
(9H, m), 0.80 (9H t s). 




25 



30 HPLC-MS (method B): m/z: 589, R t = 8.07 min. 
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EXAMPLE 248 (general procedure (K)) 

3-(4-ri-(4-Cvclopropvlidenecvclohexyl)-3-(4-trifluoromethoxyphenvl)ureidom 
amino)propionic acid 




5 

Synthesis of intermediate 4-[(4-cyclopropylidenecyclohexylamino)methyl]benzoic acid methyl 
ester: 




10 Cyclopropyltriphenylphosphonium bromide (10.8 g, 28 mmol) was suspended in dry THF (30 
mL) and cooled to -60°C. W-Butyllithium (1.6M in THF, 17 mL f 27 mmol) was added dropwise 
at -40 to -60°C. The temperature was raised to 20°C and after 3 hours at this temperature, 
the reaction mixture was cooled to -60°C. 1,4-Cyclohexane dione mono ethylene ketal (4.0 g, 
26 mmol) dissolved in THF (30 mL) was added at -60°C whereafter the temperature was 

15 raised to 20°C; After 16 hours the reaction mixture was diluted with THF (75 mL) filtered 
through hyflo and concentrated in vacuo . The residue was purified by flash chromatography 
(4 x 15 cm column of silica) using heptane and ethyl acetate (4:1) as eluent to give 2.5 g of 
8-cyclopropylidene-1 ,4-dioxa-spiro[4.5]decane (cf Synthetic Communications 21(20), 2015- 
2023, 1991). 

20 

Silica gel 60 (6.0 g) was suspended in dichloromethane (12 mL) and oxalic acid (10% in wa- 
ter, 0.6 g) was added. After 20 minutes 8-cyclopropylidene-1,4-dioxa-spiro[4.5]decane (1.6 g, 
8.9 mmol) dissolved in dichloromethane (5 mL) was added and the reaction mixture was 
stirred for 48 hours at 20°C. Sodium hydrogen carbonate (200 mg) was added and after 1 
25 hour the reaction mixture was filtered. The filtrate was concentrated in vacuo and the crude 
product of 4-cyclopropylidenecyclohexanone was used for the next step without further puri- 
fication. 



WO OO/69810 



PCT/DK00/00264 



216 



4-Aminomethylbenzoic acid methyl ester, hydrochloride salt (2.2 g, 11 mmol) was suspended 
in 1 ,2 dichloropropane (30 mL) and an aqueous saturated solution of potassium carbonate 
(15 mL) was added. The next day the organic phase was isolated and dried (MgS0 4 ). 4- 
Cyclopropylidenecyclohexanone (1.5 g, 1 1 mmol) dissolved in dichloromethane (15 mL) was 
5 added followed by addition of acetic acid (400 jiL) and sodium triacetoxyborohydride (3.3 g, 
16.5 mmol). After 72 hours at 20°C the reaction mixture was diluted with dichloromethane (50 
mL) and washed with aqueous saturated sodium hydrogen carbonate (2 x 30 mL) and water 
(5 x 30 mL). The organic phase was dried (MgS0 4 ) and concentrated in vacuo . The residue 
was purified by flash chromatography (50 g silica) using ethyl acetate and methanol (97:3) as 
10 eluent to give 1 .1 g of 4-[(4-cydopropylidenecyclohexylamino)methyl]benzoic acid methyl 
ester. 

1 H NMR (DMSO-c/q): 5 7.90 (2H, d), 7.48 (2H, d), 3.84 (3H, s), 3.80 (2H), 3.63 (1H, m), 2.60- 
0.90 (12H, m). 

15 

HPLC-MS (method B): m/z: 286, R, = 4.45 min. 

This intermediate product was used for the synthesis of the title compound . 

20 1 H NMR (DMSO-d 6 ): 5 2.2 (1H, broad), 8.60 (1H, s), 8.43 (1H, t), 7.75 (2H, d), 7.55 (2H, d), 
7.30 (2H, d), 7.22 (2H, d), 4.65 (2H, broad), 4.32 (1H, m), 3.45 (2H, m), 2.60-0.90 (14H, m). 

HPLC-MS (method B): m/z: 546, R t = 7.38 min. 

25 EXAMPLE 249 (general procedure (K)) 

3-(4-ri-(4-Cvclopropvlcvclohexvl)-3-(4-trifluoromethoxyphenvl)ureidomethvnbenzovlamino>~ 
propionic acid 




30 



Synthesis of intermediate 4-[(4-cyclopropylcyclohexylamino)methyl]benzoic acid methyl es 
ter: 
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4-[(4-Cyclopropylidenecyclohexylamino)methyl]benzoic acid methyl ester (1.1 g, 3.9 mmol) 
was dissolved in DMF (40 mL) and p-toluenesulfonic acid hydrazide (2.8 g, 15.4 mmol) was 
5 added. The reaction was heated to 100°C for 16 hours. After cooling to room temperature the 
reaction mixture was diluted with ethyl acetate (75 mL) and water (40 mL) was added. The 
aqueous phase was extracted with ethyl acetate (25 mL) and the combined organic phases 
washed with aqueous saturated sodium hydrogen carbonate (2 x 30 mL) and water (5 x 30 
mL). The organic phase was dried (MgS0 4 ) and concentrated in vacuo . The residue was pu- 
10 rifled by flash chromatography (25 g silica) using heptane and ethyl acetate (1:1) as eluent to 
give 4-[(4-cyclopropyIcyclohexylamino)methyl]benzoic acid methyl ester. 

This intermediate product was used for the synthesis of the title compound . 

15 1 H NMR (DMSO-c( 6 ): 5 12.2 (1H, broad), 8.51 (1H, s), 8.43 (1H, t), 7.75 (2H, dd), 7.55 (2H, 
d), 7.32 (2H, dd), 7.22 (2H, d), 4.68 (1H, s), 4.60 (1H, s), 4.10 (1H, m), 3.45 (2H, dd), 1.80- 
0.25 (13H, m). 

HPLC-MS (method B): m/z: 548, R, = 7.38 min. 

20 

EXAMPLE 250 (general procedure (K)) 
3-f4-ri-(frans-4-te/t-Butylcycto^ 
methynbenzoylaminolpropionic acid 




CH 



25 



The intermediate, 4-cyclopropylmethoxy-2-trifluoromethylaniline, was prepared analogously 
to the aniline intermediate used in example 241. 
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1 H NMR (DMSO-d 6 ): 5 12.1 (1H, broad), 8.45 (1H, t), 7.98 (1H, broad), 7.75 (2H, d), 7.32 
(2H, d), 7.29 (1H, s), 7.15 (2H, m). 4.52 (2H, broad), 3.88 (2H, d), 3.45 (1H, m), 1.80-0.85 
(10H, m), 0.80 (9H, s), 0.60 (2H, m), 0.33 (2H, m). 

5 HPLC-MS (method B): m/z: 618, R, = 6.65 min. 

EXAMPLE 251 (general procedure (K)) 

3-f44i-(/rans^-tert-BuWlcYclohexvl)-3-(3-cvano-4-trifluoroiTiethoxvphenvl)ureidomethvll- 
benzoylaminolpropionic acid 



1 H NMR (DMSO-cfe): 5 12.2 (s, broad), 8.90 (1H, s), 8.43 (1H, t), 8.10 (1H, s), 7.90 (2H, dd), 
7.75 (2H, d), 7.55 (1H, d), 7.32 (2H, d), 4.61 (2H, broad), 4.04 (2H, m). 3.45 (2H, m), 1.80- 
0.85 (10H, m), 0.80 (9H, s). 

EXAMPLE 252 (general procedure (K)) 

3-(4-ri-(4-fert-Butvlcvclohexvl)-3-(3-methvlsulfonvlphenvl)ureidomethynbenzoylamino)- 
propionic acid 



The title compound was prepared form the corresponding 3-methylsulfanyl compound (gen- 
eral procedure (K)) followed by oxidation of the sulfanyl group and hydrolysis of the propionic 
acid ester. 

25 1 H NMR (DMSO-d 6 ): 8 1 2.2 (s, broad), 8.76 (1 H, s), 8.45 (1 H, t). 8.07 (1 H, s), 7.83 (1 H, d), 
7.74 (2H, d), 7.50 (2H, m), 7.30 (2H, d), 4.60 (2H, broad), 4.08 (2H, d), 3.45 (2H, t), 3.18 (3H, 
s), 2.50 (2H, t), 1.80-0.85 (9H, m), 0.80 (9H, s). 



10 





20 
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HPLC-MS (method B): m/z: 558, R, = 6.52 min. 

EXAMPLE 253 (general procedure (K)) 
3-{4-ri-(4-frans-tert-ButYlcy^^ 
benzoylaminolpropionic acid 




Using isocyanate formed in situ from 5-amino-3-phenvlpyrazole and triphosgene: 
To a suspension of 5-amino-3-phenylpyrazole (183 mg, 8.7 mmol) in 1,2-dichloroethane (5 
mL) was added A/,A/-diisopropylethylamine (0.2 mL, 1.2 mmol) followed by addition of 
triphosgene (1 1 5 mg, 0.38 mmol). The solution was heated to reflux for two hours. To this 
mixture a solution of 3-{4-[(4-fraA?s-tert-butylcyclohexylamino)methyl]benzoylamino}propionic 
acid methyl ester trifluoroacetate (350 mg, 0.70 mmol) and A/,A/-diisopropylethylamine (0.2 
mL, 1.2 mmol) in DMF (4 mL) was added and stirring at 80°C was continued for 2 hours. The 
mixture was allowed to cool to room temperature, poured into water (50 mL) and the water 
phase was washed ethyl acetate (2 x 50 mL). The combined organic phases were concen- 
trated invacug and purification on silica column with dichloromethane/methanol (95:5) af- 
forded the 3-{4-[1 -(4^rans-fe/t-butylcyclohexyl)-3-(5-phenyl-2H-pyrazoI-3-yl)ureidomethyl]- 
benzoylaminojpropionic acid methyl ester as a solid which was redissolved in ethanol (4 mL). 
Sodium hydroxide (1 mL, 4 N) was added and the reaction mixture was left at room tempera- 
ture for 30 min. Hydrochloric acid (4 mL, 1 N) was added, and the resulting precipitate was 
subsequently collected by filtration. Recrystallisation from acetonitrile afforded the title com- 
pound . 

1 H NMR (CDCI 3 ): 8 0.82 (9H, s), 0.9-1.5 (5H, m), 1.69 (4H, bt), 4.09 (1H, bt), 4.58 (2H, s), 
6.64 (1H, s), 7.25-7.50 (5 H, m), 7.60-7.80 (4H, m), 8.50 (1H, t), 9.0 (1H, s). 

HPLC-MS (Method B): R t = 6.52 min, m/z = 546 (M+1). 
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EXAMPLE 254 (general procedure (K)) 
2-{3-(4-frans-tert-BuNlcvclohew 
benzothiazole-6-carboxylic acid ethyl ester 




5 

Using isocvanate formed in situ from (substituted) 2-aminobenzothiazole and diphosqene in 
pyridine: 

Ethyl-2-aminobenzothiazole-6-carboxylate (262 mg, 1.2 mmol) was suspended in pyridine (4 
ml). Diphosgene (80 jiL, 0.66 mmol) was added and the solution was stirred for two hours at 

10 room temperature. To this mixture a solution of 3-{4-[(4-frans-fert-butylcyclohexylamino)- 
methyl]benzoylamino}propionic acid methyl ester trifluoroacetate (300 mg, 0.61 mmol) and 
A/,/V-diisopropylethylamine (0.4 mL, 2.4 mmol) in DMF (4 mL) was added and stirring at 80°C 
was continued for 2 hours. The mixture was allowed to cool to room temperature and poured 
into acetonitrile (50 mL), the resulting precipitate was filtered off and the filtrate was then par- 

15 titioned between ethyl acetate (50 mL) and hydrochloric acid (2 x 50 mL, 1 N). The organic 
phase was concentrated in vacuo to give an oil which was redissolved in ethanol (4 mL). So- 
dium hydroxide (1 mL, 4 N) was added and the reaction mixture was left at room temperature 
for 30 min. Hydrochloric acid (4 mL, 1 N) was added, and the resulting precipitate was sub- 
sequently collected by filtration to afford the title compound . 

20 

HPLC-MS (Method B): R t = 7.65 min, m/z = 609 (M +). 
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EXAMPLE 255 (general procedure (K)) 

3-(4-f1-(ffans^-tert-BuWlcvclohexv[)-3-(3.5-dichlorophenvl)ureidomethvllbenzovlaminoV 
propionic acid 




ci 

5 

1 H NMR (DMSO-£/ 6 ): 5 12.2 (s, 1H), 8.68 (s. 1H), 8.45 (t, 1H), 7.74 (d, 2H), 7.61 (s, 2H), 7.30 
(d, 2H), 7.11 (s, 1H), 4.57 (s, 2H), 4.02 (m, 1H), 3.43 (m, 2H), 2.50 (m, 2H), 1.8-0.75 (m, 9H), 
0.80 (s, 9H) 

10 HPLC-MS (method B): m/z: 548, R, = 8.35min 



MA: Calc for C28H35CI2N3O4: 
61.31% C, 6.43% H, 7.66% N; Found 
61.20% C, 6.59% H, 7.34% N. 
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General procedure (L) for the solid phase synthesis of compounds of the general formula (li): 



v-a— L z 



Resin. 



CI 



Step A 



Resin — V — A — *L -0 



StepB 



Resin — V — A- 



R 1 



Lea'-X-D, 
D-N=C=0 or 
D-N=C=S 



StepC 



Resin — V — A 5^ 



E 



R 1 



StepD 



V— A— I I 



R 1 



5 wherein 



(U) 



A, V, Z, R 1 , E and D are as defined for formula (I), 



Xis 



10 



N- 
H 



or 



N- 
H 



Resin. 



CI 



wherein PS is polystyrene 



, and 



Lea' is a leaving group such as -OSu, chloro, phenoxy, or 4-nitrophenoxy. 

15 
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Step A: 

The reaction is known (The combinatorial index, Ed. Bunin. B. A. 1998, Academic Press, p. 
24) and is generally performed by shaking a suspension of the resin with a solution of 
V-A-Z-C(0)R 1 in the presence of a base such as triethylamine, diisopropylethylamine, dicy- 
5 clohexylmethylamine or any other tertiary amine. Typical solvents are pyridine, dichloro- 
methane, 1,2-dichloroethane, DMF, NMP t THF, DMSO or mixtures of two or more of these. 
The reaction is performed between 20°C and 120°C, preferably at 25°C. Excess reagents are 
filtered off and the resin is washed with any solvent mentioned above including mixtures 
hereof, containing a base as mentioned above and an alcohol, typically methanol, as a scav- 
10 enger of unreacted resin bound 2-chlorotritylchloride. 



Step B: 

Step B is identical to step C of general procedure (T). 
15 Step C: 

Step C is identical to step D of general procedure (T). 
Step D: 

Step D is identical to step E of general procedure (T). 



20 



Preparation of starting materials D-N=C=Q: 



/V,A/-Dimethvl-3-nitro4)enzenesulfonamide 

3-Nitrobenzenesulfonyl chloride (22.8 mmol, 5.05 g) was dissolved in dry THF (50 mL). Di- 
25 methylamine in THF (2M, 34 mL) was added and the mixture was refluxed for 2 hours. Upon 
cooling, the mixture was filtered and the filtrate was evaporated in vacuo . The residue was 
dissolved in ethyl acetate (250 mL), washed with water (3 x 50 mL) and dried over MgS0 4 . 
Evaporation of the solvent afforded the title compound . 



30 1-(3-Nitrobenzenesulfonyl)piperidine was prepared as described above using piperidine in- 
stead of dimethylamine. 



35 



3-Amino-/V./V-dimethvlbenzenesulfonamide 

To a solution of the above A/,/V-dimethyl-3-nitro-benzenesulfonamide (20.4 mmol, 4.7 g) in 
ethanol (50 mL) was added SnCI 2 (105 mmol, 19.9 g) and the mixture was refluxed for 1 
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hour. Upon cooling, the solvent was removed in vacuo . Ethyl acetate (200 mL) and NaHC0 3 
(sat, 100 ml_) were added to the residue followed by another 200 mL ethyl acetate and 500 
mL water. The phases were separated and the organic phase was washed twice with water. 
The organic phase was filtered, washed with water (2 x 100 mL) dried over MgS0 4 and 
5 evaporated to leave the title compound. 

3-(Piperidine-1-sulfonyl)phenylamine was prepared as described above from 1-(3-nitro- 
benzenesulfonyl)piperidine. 

10 3-lsocvanato-/V./V-dimethvlbenzenesulfonamide 



To a slurry of the above 3-amino-N,/V-dimethylbenzenesulfonamide (3.26 g, 16 mmol) in 
toluene (200 mL) was added triphosgene (1.67 g) and the mixture was refluxed 16 h and 
15 evaporated. The residue was used without further purification. 

1-(3-lsocyanatobenzenesulfonvl)piperidine was prepared as described above from 3-piperi- 
dine-1 -sulfonyl)phenylamine. 

20 1-Ethylsulfanvl-3-isocyanatobenzene 



To a solution of 3-aminothiophenol (40 mmol, 5 g) in DMF (50 mL) was added K 2 C0 3 (4.8 
mmol, 6.63 g) and 2.98 mL bromoethane. The mixture was stirred over night at 25°C and 
25 poured into 200 mL ice water. 200 mL ethylacetate was added and the phases were sepa- 
rated. The aqueous phase was extracted with 100 mL ethylacetate and the combined or- 
ganic extracts were dried over MgS0 4 . Evaporation of the solvent and re-dissolving the resi- 
due in ethyl acetate (100 mL) and HCI in ethyl acetate (2M, 20 mL) afforded 3-ethylsulfanyl- 
phenylamine hydrochloride, which was collected by filtration. 



o. 




o. 




30 



To a slurry of the above 3-ethylsulfanylphenylamine hydrochloride (31.6 mmol, 6 g) in tolu- 
ene (100 mL) was added diphosgene (trichloromethyl chloroformate, 158 mmol, 31.3 g) and 
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the mixture was refluxed for 2 hours affording a clear solution. The solvent was removed 
in vacuo and the residue was used without further purification. 

The other starting materials used in the following examples were prepared in a similar way. 



EXAMPLE 256 (general procedure (D) 
4-r3-(3-Cyanophenvl)-1-(4-cyclohe^ 



10 Step A: Resin bound 4-formyl-A/-(2H-tetrazol-5-yl)benzamide 

150 pmol 4-Formyl-A/-(2H-tetrazoI-5-yl)benzamide was dissolved in a mixture of 250 pL di- 
chloromethane, 250 pL DMF and 100 pL diisopropylethylamine and added to 50 mg polysty- 
rene resin functionalized with a 2-chlorotrityl chloride linker. After shaking the suspension for 
4 hours at 25°C, the resin was isolated by filtration and washed with 2x1 mL dichloro- 

15 methane: methanolidiisopropylethylamine 17:2:1 and 2 x 1 mL DMF. 

Step B: Resin bound 4"r(4-cvclohexylphenvlamino)methvn-A/-(2H-tetrazol-5-vl)benzamide 
The above resin bound 4-formyl-/V-(2H-tetrazol-5-yl)benzamide (50 mg) was treated with a 
0.5 M solution of 4-cyclohexylaniline (0.25 mmol, 41.25 mg) in a mixture of DMF and 
20 trimethylorthoformate (1:1, 0.5 mL) and glacial acetic acid (50 pL) for 1 hour at 25°C followed 
by sodium cyanoborohydride (250 pmol, 16 mg) dissolved in a mixture of DMF and methanol 
(1:1, 0.25 mL). Shaking at 25°C for 4 hours followed by filtration and washing with a mixture 
of DMF and methanol (1 :1, 2x1 mL), 3 x 1 mL DMF and 2 x 1 mL dichloromethane afforded 
the desired product 

25 

Step C: Resin bound 4-f3-(3-cvanophenvlV1-(4-cyclohexvlphenvl)ureidomethvl1-A/-(2/-/- 
tetrazol-5-vDbenzamide 

200 pmol 3-cyanophenylisocyanate dissolved in 500 pL dichloroethane was added to the 
above resin bound 4-[(4-cyclohexylphenylamino)methyl]-W-(2H-tetrazol-5-yl)benzamide (50 
30 mg). Shaking the mixture for 5 hours at 25°C followed by filtration and washing of the resin 
with 2 x 1 mL dichloromethane, 4 x 1 mL DMF, 2 x 1 mL H 2 0, 3 x 1 mL THF and 3 x 1 mL 
dichloromethane afforded the resin bound title compound . 



5 
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Step D: 4-f3-(3-Cyanophenyl)-1 -(4-cvclohexvlphenyl)ureidomethvn-A/-(2H4etrazol-5-vl)" 
benzamide 

The above resin bound 4-[3-(3-cyanophenyl)-1-(4-cyclohexylphenyl)ureidomethyl]-A/-(2/-/- 
5 tetrazol-5-yl)benzamide (50 mg) was treated with 1 mL 5% TFA in dichloromethane for 1 
hour at 25°C. The product was filtered off and the resin was washed with 1 mL dichloro- 
methane. The combined extracts were concentrated in vacuo . The residue was dissolved in 
50 (jL DMSO + 500 mL acetonitrile and purified by preparative HPLC using a Supelcosil 
ABZ+ 25 cm x 10 mm 5(j column. The starting eluent composition was 5% acetonitrile in wa- 
10 ter changing over 30 min to 90% acetonitrile in water which was then kept constant for 5 min 
before going back to the starting composition over 10 min. The flow rate was kept constant at 
8 mL/min collecting one fraction per minute. The process was monitored using a UV detector 
operating at 214 nm. The fractions containing the desired product were combined and eva- 
porated in vacuo to afford the title compound . 



1 H NMR (300 MHz, DMSO-d 6 ): 5 12.35 (s br, 1H); 8.58 (s, 1H); 8.05 (d, 2H); 7.95 (s, 1H); 
7.73 (d, 1H); 7.50-7.38 (m, 4H); 7.20 (s, 4H); 5.00 (s, 2H); 1.85-1.60 (m, 5H); 1.45-1.10 (m, 
20 6H). 

HPLC-MS (method B): m/z = 521 , R, = 7.60 min. 

EXAMPLE 257 (general procedure (D) 
25 4-r3-Benzothiazol-6-vl-1-(4-fe^bufylphenv0ureidom 



1 H NMR (DMSO-d 6 ): 5 8.5 (s, 1H); 8.28 (s T 1H); 8.05 (d, 2H); 7.93 (d, 2H); 7.55 (d, 1H); 7.48 
(d, 2H); 7.43 (d, 2H); 7.22 (d, 2H); 5.03 (s, 2H); 1.28 (s, 9H). 

30 

HPLC-MS (Method B): m/z = 527 (M+1). R, = 6.47 min. 



15 



Optionally, the compound can be purified by recrystallisation from eg acetonitrile. 
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EXAMPLE 258 (general procedure (U) 

4-f 1 -(4-Cvclohexylphenvl)-3-(1 , 1 ■dioxo-2 < 3-dihvdro-1 H-1 -benzo[/)1thiophen-6-Ynureido- 
methyl1-/V-(2H-tetrazol-5-yl)benzamide 



The benzothiophene moiety was synthesized from commercially available 6-amino-1,1- 
dioxo-1H-1-benzo[b]thiophene using Pd/C and H 2 employing methods known by those skilled 
in the art. The aniline was converted to an isocyanate by methods mentioned previously. 



1 H NMR (DMSO-d 6 ): 5 12.40 (s, 1H); 8.60 (s, 1H); 8.05 (s, 2H); 7.88 (s, 1H); 7.68 (d, 1H); 
7.45 (d, 2H); 7.39 (d, 1H); 7.20 (s, 4H); 5.00 (s, 2H).3.58 (t, 2H); 3.30 (t, 2H); 1.85-1-65 (m, 
5H); 1.50-1.15 (m, 5H). 

15 HPLC-MS (Method B): m/z = 586 (M+1). R t = 7.88 min. 

EXAMPLE 259 (general procedure (D) 

4-f 1 -(4-fert-Butylphenvl)-3-( 1 . 1 -dioxo-2,3-dihvdro-1 H-benzor/3lthiophen-6-vnureidomethvl1-/V- 
(2H-tetrazol-5-vl)benzamide 



1 H NMR (DMSO-cf 6 ): 5 12.40 (s, 1H); 8.65 (s, 1H); 8.05 (s, 2H); 7.88 (s, 1H); 7.60 (d f 1H); 
7.48 (d, 2H); 7.45-7.38 (m, 3H); 7.22 (d, 2H); 5.00 (s, 2H); 3.58 (t, 2H); 3.34 (t, 2H); 1.32 (s, 
9H). 

25 

HPLC-MS (Method B): m/z = 560 (M+1). R t = 7.58 min. 



5 




10 



20 
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EXAMPLE 260 (general procedure (U) 

4-M-(4-CyclohexvlphenvlV3-(2-fluoro-5-methylsufo^ 

vDbenzamide 




5 

2-Fluoro-5-methylsylfonylphenyl isocyanate was prepared from the corresponding 2-fluoro-5- 
methylsyIfonyl-1 -nitrobenzene via reduction to the corresponding aniline as described previ- 
ously. 

10 1 H NMR (DMSO-d 6 ): 5 11.50 (s br, 1H); 8.30 (d, 1H); 8.00 (d, 2H); 7.90 (s, 1H); 7.65 (m, 1H); 
7.50-7.40 (m, 3H); 7.25 (s, 4H); 5.05 (s, 2H); 3.18 (s, 3H); 1.85-1-65 (m, 5H); 1.50-1.15 (m, 
5H). 

HPLC-MS (Method B): m/z = 592 (M+1). R t = 7.04 min. 

15 

EXAMPLE 261 (general procedure (U) 

4- f1-(4-Cvclohexvlphenvl)-3-(5-methylsulfonvl-2-methylphenvnureidomethvn-A/-(2H-tetrazol- 

5- vl)benzamide 




5-Methylsulfonyl-2-methylphenyl isocyanate was prepared from the corresponding 5-methyl- 
sulfonyl-2-methyl-1 -nitrobenzene via reduction to the corresponding aniline followed by con- 
version to the isocyanate as described previously. 



25 1 H NMR (DMSO-c/ 6 ); 5 12.10 (s br, 1H); 8.15 (s, 1H); 8.05 (d, 2H); 7.62 (m, 6H); 7.28 (dd, 
4H); 5.03 (s, 2H); 3.15 (s, 3H); 2.10 (s, 3H); 1.85-1-65 (m, 5H); 1.50-1.15 (m, 5H). 
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HPLC-MS (Method B): m/z = 588 (M+1). R, = 7.10 min. 

EXAMPLE 262 (general procedure (D) 

4-M-(4-Cvclohexvlpheny^^ 

vDbenzamide 




F 



1 H NMR (DMSO-d 6 ): 8 1.2.40 (s, 1H); 8.82 (s, 1H); 8.08 (d, 2H); 7.75 (m, 2H); 7.45 (d, 2H); 
7.25-7.15 (m, 5H); 5.02 (s, 2H); 1.85-1-65 (m, 5H); 1.50-1.15 (m, 5H). 

HPLC-MS (Method B): m/z = 582 (M+1). R, = 8.05 min. 



Alternative method for the preparation of the title compound ; 




F 



Preparation of 3-fluoro-5-trifluoromethylphenylisocyanate: 

3-FIuoro-5-trifluoromethylaniline (2 g, 1 1 ,2 mmol) was dissolved in 20 mL diethylether and 
added concentrated hydrochloric acid (37%, 1.5 mL, 18 mmol). Upon stirring for 1 hour at 
25°C the solvent was removed in vacuo and the white solid was stripped with toluene (3 x 20 
mL). Diphosgene (20 mL) was added to the hydrochloride salt and the mixture was refluxed 
over night. Excess diphosgene was removed in vacuo and the clear oil was stripped with 
toluene (3 x 20 mL). The obtained isocyanate was used without further purification. 
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Preparation of 4-[1 -(4-CyclohexylphenyI)-3-(3-fluoro^ 
(2H-tetrazol-5-yl)benzamide: 

A slurry of 4-[(4-cyclohexylphenylamino)methyl]-/V-(2H-tetrazol-5-yl)benzamide (3 g, 7.96 
mmol) in DMF (50 ml_) was added to the above 3-fluoro-5-trifluoromethylphenyIisocyanate 
5 and the mixture was heated to 80°C. After 2 hours the reaction was allowed to cool to 25°C 
and acetonitrile (500 mL) was added. The mixture was filtered, the precipitate was discarded 
and the filtrate evaporated. The residue was refluxed in acetonitrile (75 mL) and allowed to 
cool to 25°C. After filtration, a new precipitate was formed affording the title compound (850 
mg). 

0 

EXAMPLE 263 (general procedure (D) 
4-r3-(3-Bromo-5-trifluoromethvlphen^^ 
yQbenzamide 



HPLC-MS (Method B): m/z = 617 (M+1). R t = 7.95 min. 

1 H NMR (DMSO): 8 12.40 (s, 1H); 8.80 (s, 1H); 8.10 (s, 1H); 8.04 (d, 2H); 7.92 (s, 1H); 7.50 
(s, 1 H); 7.49 (d, 2H); 7.42 (d, 2H); 7.23 (d, 2H); 5.02 (s t 2H); 1 .32 (s, 9H). 

EXAMPLE 264 (general procedure (D) 

4-r3~(3-Bromo-5-trifluoromethylphenyl)-1-(4-cvclohexvlphenyl)ureidomethyll-A/-(2H-tetrazol-5- 
yQbenzamide 




Br 



15 




Br 



25 
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HPLC-MS (Method B): m/z = 642 (M+1 ). R t = 8.45 min. 

Alternative method for the preparation of the title compound : 

5 Preparation of 3-bromo-5-trifluoromethylphenylisocyanate: 

3-Bromo-5-trifluoromethylaniline (2.16 g, 9 mmol) was dissolved in 20 mL diethylether and 
added concentrated hydrochloric acid (37%, 1.5 mL, 18 mmol). Upon stirring for 1 hour at 
25°C the solvent was removed in vacuo and the white solid was stripped with toluene (3 x 20 
mL). Diphosgene (13 mL) was added to the ammonium chloride salt and the mixture was re- 
10 fluxed for 3.5 hours until no solid material precipitated on cooling. Excess diphosgene was 
removed in vacuo and the clear oil was stripped with toluene (3 x 20 mL). The obtained iso- 
cyanate was used without further purification. 

Preparation of 4-[3-(3-bromo-5-trifluoromethylphenyl)-1-(4-cyclohexylphenyl)ureidomethyl]-A/- 

1 5 (2H-tetrazol-5-yl)benzamide: 

The above isocyanate was dissolved in DMF (20 mL) and added 4-[(4-cyclohexylphenyl- 
amino)methyl]-A/-(2W-tetrazol-5-yl)benzamide (1 .88 g, 5 mmol) and the mixture was heated 
at 80°C. After 1 hour the reaction was allowed to cool to 25°C and the solvent was evapo- 
rated. The residue was refluxed in acetonitrile (10 mL) and allowed to cool to 25°C. The de- 

20 sired product was isolated by filtration and dried in vacuo (2.5 g). 

1 H NMR (DMSO): 8 12.35 (s, 1H); 8.75 (s, 1H); 8.10 (s, 1H); 8.04 (d, 2H); 7.92 (s, 1H); 7.50 
(s, 1H); 7.48 (d, 2H); 7.23 (s, 4H); 5.00 (s, 2H); 1.85-1-65 (m, 5H); 1.45 -1.15 (m, 5H). 

25 HPLC-MS (Method F): m/z = 642 (M+1 ). R t = 5.67 min. 
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EXAMPLE 265 (general procedure (L)) 
3-(4-f1-(4-Cvclohexvlphenyl)-3-f3-(ethy^ 
propionic acid 




ch 3 



5 

HPLC-MS (Method B): m/z = 683 (M+1). R t = 7.60 min. 

EXAMPLE 266 (general procedure ID) 
4-(1-(4-Cvclohexvlphenyl)-3-f3-(methylpheny^ 
10 5-vl)benzamide 




HPLC-MS (Method B): m/z = 665 (M+1). R t = 7.67 min. 

15 EXAMPLE 267 (general procedure (D) 
4-(1-(4-Cyclohexvlphenyl)-3-r3^ 



tetrazol-5-vl)benzamide 




20 HPLC-MS (Method B): m/z = 677 (M+1). R< = 7.75 min. 
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EXAMPLE 268 (general procedure ID) 

4- r3-(3.5-Bis-trifluoromethvlphenvl)-1-(4-cvcl^^ 

5- yl)benzamide 




The starting material 4-(cyclohex-1-enyl)phenylamine was prepared in the following way: 
Step 1: 1-(1-BromocyclohexvO-4-nitrobenzene 




4-Cyclohexylnitrobenzene (22.6 g, 0.11 mol) and /V-bromosuccinimide (21.6 g, 0.12 mol) 
were suspended in tetrachloromethane (200 mL) and a catalytic amount of dibenzoylperox- 
ide was added. The reaction mixture was stirred at 80°C for 4.5 hours. The reaction mixture 
was concentrated in vacuo and the residue dissolved in ethyl acetate (400 mL) and washed 
with water (100 mL). The aqueous phase was extracted with ethyl acetate (200 mL) and the 
combined organic phases were washed with water (3 x 150 mL), dried over MgS0 4 and con- 
centrated in vacuo . The residue was crystallised from ethyl acetate and heptane to give 18.4 
g of 1-(bromocyclohexyl)-4-nitrobenzene. 

1 H NMR (DMSO-d 6 ): 5 1.29-1.40 (1H,m), 1.60-1.71 (3H,d) t 1.73-1.85 (2H,m), 2.06-2.18 
(2H,m), 2.55 (2H,m), 7.92 (2H,d), 8.34 (2H,d). 



M.p.: 83.5-85.5°C. 
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MA: calc 

50.72% C, 4.97% H, 4.93% N; Found 
50.65% C, 5.10% H, 4.91% N. 

5 

Step 2: 1-Cvclohex-1-enyl-4-nitrobenzene 




1-(Bromocyclohexyl)-4-nitrobenzene (18.4 g, 64.8 mmol), lithium carbonate (5.3 g, 71.2 
10 mmol), and lithium bromide (6.2 g, 71 .2 mmol) were reacted together in DMF (1 00 mL) for 2 
hours at 160°C. The reaction mixture was cooled to 20°C, diluted with ethyl acetate (500 mL), 
and washed with water (300 mL). The aqueous phase was extracted with ethyl acetate (200 
mL) and the combined organic phases were washed with water (3 x 150 mL), dried over 
MgS0 4 and concentrated in vacuo . The residue was purified on silica (350 g) using ethyl 
1 5 acetate and heptane (1 :9) as eluent to give 1 1 .7 g of 1 -cyclohex-1 -enyl-4-nitrobenzene. 

1 H NMR (DMSO-d 6 ): 5 1.57-1.69 (2H,m), 1.60-1.70 (2H.ni), 2.18-2.29 (2H,m), 2.38-2.46 
(2H,m), 6.46 (1H,t), 7.67 (2H,d), 8.17 (2H,d). 

20 Step 3: 4-(Cvclohex-1-envl)phenvlamine 




NH 2 



1 -Cyclohex-1 -enyl-4-nitrobenzene (11.7 g, 57.6 mmol) was dissolved in hot absolute ethanol 
(170 mL). Stannous chloride (65 g, 288 mmol) was added and the reaction mixture was 
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stirred at reflux temperature for 1.5 hours. The reaction mixture was concentrated in vacuo 
and the residue was added ethyl acetate (700 mL) and water (700 mL), and neutralised to 
pH 7 with sodium hydroxide (4 N). Ethyl acetate (150 mL) was added and the mixture was 
filtered through celite. The organic phase of the filtrate was washed with water and a satu- 
5 rated solution of sodium chloride, dried over MgS0 4f and concentrated in vacuo . The residue 
was purified on silica (200 g) using ethyl acetate and heptane (1:4) as eluent to give 7.4 g of 
4-(cyclohex-1 -enyl)phenylamine. 

HPLC-MS (method B): m/z: 174, R t = 4.05 min. 

10 

1 H NMR (DMSO-d 6 ): 5 1.52-1.60 (2H,m), 1.63-1.72 (2H,m), 2.13 (2H,m), 2.28 (2H.ni), 5.0 
(2H,s), 5.90 (1H,t), 6.50 (2H,d), 7.08 (2H,d). 

The title compound was prepared using 4-(cyclohex-1-enyl)phenylamine in step B. 

15 

1 H NMR (DMSO-Gfe): 5 12.40 (s, 1H); 8.92 (s, 1H); 8.28 (s, 2H); 8.04 (d, 2H); 7.61 (s, 1H); 
7.48 (d, 2H); 7.46 (d, 2H); 7.25 (d, 2H); 6.20 (s br, 1H); 5.03 (s, 2H); 2.38 (m br, 2H); 2.18 (m 
br, 2H); 1.71 (m br, 2H); 1.60 (m br, 2H). 

20 HPLC-MS (Method B): m/z = 630 (M+1 ). R, = 8.25 min. 

EXAMPLE 269 (general procedure (L)) 

4-f3-(3-Bromo-5-trifluoromethvlphenvl)-1-(4-cvclohex-1-envlphenvl)ureidomethyl1-A/'(2H- 
tetrazol-5-yl)benzamide 



1 H NMR (DMSO-d 6 ): 8 12.40 (s, 1H); 8.75 (s, 1H); 8.10 (s, 1H); 8.04 (d, 2H); 7.92 (s, 1H); 
7.50-7.35 (m, 5H); 7.25 (d, 2H); 6.20 (s br, 1H); 5.03 (s, 2H); 2.35 (m br, 2H); 2.15 (m br, 2H); 
1.72 (mbr, 2H); 1.60(mbr, 2H) 




25 



Br 



30 
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HPLC-MS (Method B): m/z = 641 (M+1). R t = 8.27 min. 

EXAMPLE 270 (general procedure ID) 
4-H-(4-CYdohexvlphenvl)-3-(3-fluoro-5-tri^^ 
5 vObenzamide 




o 



1 H NMR (DMSO-cfe): § 12.40 (s, 1H); 8.04 (d, 2H); 7.53 (d, 1H); 7.45 (s, 1H); 7.38 (d, 2H); 
7.24 (d, 2H); 7.12 (d, 2H); 6.69 (t t 1H); 4.90 (s, 2H); 4.30 (d, 2H); 1.80-1-65 (m, 5H); 1.50- 
10 1.15 (m,5H). 

HPLC-MS (Method B): m/z = 596 (M+1). R t = 7.70 min. 

EXAMPLE 271 (general procedure (D) 
15 4-r3-(3 t 5-Bis-trifluoromethvlphenvl)-1-(4-cvclohexylphenvnureidomethvll-A/-(2H-tetrazol-5- 
vDbenzamide 




1 H NMR (DMSO-de): 8 12.40 (s br, 1H); 8.95 (s, 1H); 8.25 (s, 2H); 8.05 (d, 2H); 7.62 (s, 1H); 
20 7.45 (d, 2H); 7.24 (s, 4H); 5.02 (s, 2H); 1.82-1-65 (m, 5H); 1.50-1.15 (m, 5H) 

HPLC-MS (Method B): m/z = 632 (M+1). R { = 8.37 min. 
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EXAMPLE 272 (general procedure (L)) 

4-f3-(4-Acetvlphenvl)-1-(4^clohexvlphenvl)ureidomethvll-/V-(2H-tetrazol-5-vl)benzamide 



'H NMR (300 MHz, DMSO-cfe): 8 12.35 (s br, 1H); 8.62 (s, 1H); 8.05 (d, 2H); 7.85 (d, 2H); 
7.60 (d, 2H); 7.45 (d, 2H); 7.20 (s, 4H); 5.00 (s, 2H); 1.85-1.60 (m, 5H); 1.45-1.10 (m, 6H). 

HPLC-MS (method B): m/z = 538, R, = 7.42 min. 

EXAMPLE 273 (general procedure (D) 

4-f3-(4-Acetvlphenvl)-1-(4-te/t-butvl(^clohexvnureidomethvl1-/\/-(2H-tetrazol-5-vnbenzamide 



1 H NMR (300 MHz, DMSO-cfe): 5 12.35 (s br, 1H); 8.85 (s, 1H); 8.05 (d, 2H); 7.85 (d, 2H); 
7.62 (d, 2H); 7.43 (d, 2H); 4.70 (s, 2H); 4.10 (t br, 1H); 1.85-0.90 (m, 9H); 0.85 (s, 9H). 





HPLC-MS (method B): m/z = 518, R, = 7.35 min. 
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EXAMPLE 274 (general procedure (L)) 

441-(4-te/t-Butvlcvclohexvl)-3-(3-cvanophenvl)ureidomethvn-A/-(2H-tetrazol-5-vl)benzamide 



5 'H NMR (300 MHz, DMSO-cfe): 8 12.30 (s br. 1H); 8.73 (s, 1H); 8.05 (d, 2H); 7.93 (s, 1H); 
7.75 (d, 1H); 7.50-7.30 (m, 4H); 4.65 (s, 2H); 4.08 (t br, 1H); 1.83-0.90 (m, 9H); 0.85 (s, 9H). 

HPLC-MS (method B): m/z = 501, R, = 7.62 min. 

10 EXAMPLE 275 (general procedure (U) 

4-[1-(4-Cvclohexvlphenvl)-3-(3-dimethvlsulfamovlphenyl)ureidomethvn-rV-(2AV-tetrazol-5- 
yQbenzamide 



15 1 H NMR (300 MHz, DMSO-d 6 ): 5 12.40 (s br, 1H); 8.70 (s, 1H); 8.05 (d, 2H); 7.90 (s, 1H); 
7.73 (d, 1H); 7.50-7.40 (m. 3H); 7.30 (d, 1H); 7.20 (s, 4H); 5.00 (s, 2H); 2.60 (s, 6H) 1.85- 
1.60 (m, 5H); 1.45-1.10 (m, 6H). 





HPLC-MS (method B): m/z = 603, R, = 7.08 min. 
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EXAMPLE 276 (general procedure (L)) 

4-f1-(4-te/f-Butvlphenvl)-3-(3-dimethvlsulfamoylphen^ 

vQbenzamide 



1 H NMR (200 MHz, DMSO-cfe): 8 12.40 (s br, 1H); 8.70 (s, 1H); 8.05 (d, 2H); 7.90 (t, 1H); 
7.70 (d, 1H); 7.55-7.35 (m, 5H); 7.30 (d, 1H); 7.23 (d, 2H); 5.00 (s, 2H); 2.60 (s, 6H) 1.28 (s, 
9H). 

10 HPLC-MS (method B): m/z = 577, R, = 6.48 min. 
EXAMPLE 277 (general procedure ID) 

4-{1-(4-CvdohexYlphenvlV3-f3-(piperidine-1-sulfonvl)phenvllureidomethvl)-/V-(2Ay-tetrazol-5- 
vObenzamide 



1 H NMR (300 MHz), (DMSO-cfe): 6 12.40 (s br, 1H); 8.70 (s, 1H); 8.05 (d, 2H); 7.90 (s, 1H); 
7.70 (d, 1H); 7.52-7.18 (m, 8H); 5.00 (s, 2H); 2.90 (t, 4H) 1.65-1.35 (m, 6H); 1.28 (s, 9H). 

20 HPLC-MS (method B): m/z = 617, R, = 7.22 min. 




5 



15 
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EXAMPLE 278 (general procedure (D) 

4-H-(4-Cvclohexvlphenyl)-3-(3-trifluoromethvlsulfanvlphenv^^^ 

vQbenzamide 




1 H NMR (300 MHz, DMSO-cfe): 6 12.40 (s br, 1H); 8.58 (s, 1H); 8.05 (d, 2H); 7.90 (s, 1H); 
7.70 (d, 1H); 7.45 (d, 2H); 7.40 (t, 1H); 7.30-7.15 (m, 5H); 5.00 (s, 2H); 1.85-1.10 (m, 11H). 

HPLC-MS (method B): m/z = 596, R, = 8.30 min. 

10 

EXAMPLE 279 (general procedure (D) 

4-f1-(4-Cvclohexvlphenvl)-3-phenvlureidomethvn-A/-(2H-tetrazol-5-vl)benzamide 




15 1 H NMR (300 MHz, DMSO-d 6 ): 5 12.35 (s br, 1H); 8.12 (s, 1H); 8.05 (d, 2H); 7.48 (d, 2H); 
7.42 (t, 1H); 7.20 (m. 6H); 6.95 (t, 1H); 5.00 (s, 2H); 1.85-1.10 (m, 11H). 



HPLC-MS (method B): m/z = 496, R, = 7.72 min. 
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EXAMPLE 280 (general procedure (U) 
4-ri-(4-Butylphenvn-3-phenYlureidom 

ch 3 





to 



5 1 H NMR (300 MHz. DMSO-cfe): 8 12.35 (s br, 1H); 8.10 (s, 1H); 8.04 (d, 2H); 7.46 (d, 2H); 
7.42 (d, 2H); 7.30-7.10 (m, 6H); 6.95 (t, 1H); 5.00 (s, 2H); 2.55 (t, 2H); 1.55 (k, 2H); 1.32 (sx, 
2H); 0.90 (t, 3H). 

HPLC-MS (method B): m/z = 470, R, = 7.38 min. 

10 

EXAMPLE 281 (general procedure (D) 

4-f1-(4-Butvlphenvl)-3-(3-cvanophenvl)ureidomethvl1-A/-(2H-tetrazol-5-vl)benzamide 



15 *H NMR (300 MHz, DMSO-cfe): 5 12.35 (s br, 1H); 8.50 (s, 1H); 8.05 (d, 2H); 7.95 (s, 1H); 

7.75 (d, 1H); 7.46-7.38 (m, 4H); 7.20 (s, 4H); 5.00 (s, 2H); 2.55 (t, 2H); 1.55 (k, 2H); 1.32 (sx, 
2H); 0.90 (t, 3H). 

HPLC-MS (method B): m/z = 495, R, = 7.28 min. 




20 
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EXAMPLE 282 (general procedure O 

4-r3-(4-Chloro-3-trifluoromethvlphenvl)-1-(4-cvclohexvlp^^ 

vPbenzamide 




1 H NMR (300 MHz, DMS0-d 6 ): 8 12.40 (s br, 1H); 8.70 (s, 1H); 8.05 (d+s. 3H); 7.80 (d, 1H); 
7.55 (d, 1H); 7.45 (d, 2H); 7.22 (s, 4H); 5.00 (s, 2H); 1.85-1.10 (m, 11H). 

HPLC-MS (method B): m/z = 598, R t = 8.55 min. 

10 

1 H NMR (MeOH-d 4 ): 8 1.20 - 1.50 (m. 5H), 1.75 - 1.90 (m, 5H), 2.55 (m, 1H), 5.02 (s, 2H), 
7.19 (d, 2H), 7.30 (d. 2H). 7.44-7.50 (m. 3H), 7.60 (d, 1H), 7.90 (s, 1H), 7.99 (d, 2H). 

MS (APCI, neg): 596.2, 597.2, 598.2, 375.2, 376.2. 

15 

EXAMPLE 283 (general procedure (O) 

4-r3-(3-Acetvlphenvl)-1-(4-cvclohexvlphenvnureidomethvll-A/-(2H-tetrazol-5-vl)benzamide 




20 1 H NMR (300 MHz, DMSO-cfe): 8 12.40 (s br, 1H); 8.48 (s, 1H); 8.05 (d+s, 3H); 7.68 (d, 1H); 
7.58 (d, 1H); 7.45 (d, 2H); 7.38 (t, 1H); 7.20 (s, 4H); 5.00 (s, 2H); 2.10 (s, 3H); 1.85-1.10 (m, 
11H). 



HPLC-MS (method B): m/z = 538, R, = 7.38 min. 

25 
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EXAMPLE 284 (general procedure ID) 

4-f3-(4-Chloro-3-trifluoromethylphenyO-1-(4^^^^ 

tetrazol-5-vObenzamide 




1 H NMR (300 MHz, DMSO-c/ 6 ): 5 12.40 (s br, 1H); 8.90 (s, 1H); 8.05 (d+s, 3H); 7.83 (d, 1H); 
7.60 (d, 1H); 7.50-7.30 (m, 6H); 5.05 (s, 2H). 

HPLC-MS (method B): m/z = 600, R t = 7.75 min. 

10 

EXAMPLE 285 (general procedure (D) 

4- f3-(3-Nitrophenvl)-1-(4-trifluoromethow^ 

5- vl)benzamide 




15 

1 H NMR (300 MHz, DMSO-d 6 ): 5 12.40 (s br, 1H); 9.00 (s, 1H); 8.48 (t, 1H); 8.05 (d, 2H); 
7.92 (d, 1H); 7.82 (d, 1H); 7.60-7.30 (m, 7H); 5.05 (s, 2H). 

HPLC-MS (method B): m/z = 543, R t = 6.62 min. 

20 



WO OO/69810 



PCT/DKOO/00264 



EXAMPLE 286 (general procedure (L)) 
4-H-(4-Cyclohexvlphenvl)-3-(3-nitrophenyl)ureid^ 



5 1 H NMR (200 MHz, DMSO-cfe): 8 12.40 (s br, 1H); 8.78 (s, 1H); 8.48 (t, 1H); 8.05 (d+s, 3H); 
7.90 (d, 1H); 7.78 (d, 1H); 7.55-7.42 (m, 3H); 7.22 (s, 4H); 5.05 (s, 2H); 1.85-1.10 (m, 11H). 

HPLC-MS (method B): m/z = 541 , R t = 7.67 min. 

10 EXAMPLE 287 (general procedure (L)) 

4-H-(4-tert-ButvlphenYl)-3-(3-nitrophenyl)ureidom 



1 H NMR (200 MHz, DMSO-d 6 ): 8 12.40 (s br, 1H); 8.82 (s. 1H); 8.48 (t, 1H); 8.05 (d, 2H); 
15 7.93 (d, 1H); 7.81 (d, 1H); 7.60-7.35 (m, 5H); 7.25 (d, 2H); 5.05 (s, 2H); 1.30 (s, 9H). 

HPLC-MS (method B): m/z = 515, R t = 7.13 min. 

EXAMPLE 288 (general procedure (D) 
20 4-f1-(4-Butvlphenvn-3-(3'nitrophenvl)ureidomethvn-A/-(2H-tetrazol-5-vl)benzamide 

ch 3 
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1 H NMR (200 MHz, DMSO-o* 6 ): 5 12.40 (s br, 1H); 8.82 (s, 1H); 8.50 (t, 1H); 8.05 (d, 2H); 
7.93 (d. 1H); 7.81 (d, 1H); 7.60-7.45 (m, 3H); 7.20 (s, 4H); 5.03 (s, 2H); 2.60 (t, 2H); 1.55 (k, 
2H); 1.35 (sx, 2H); 0.90 (t, 3H). 

5 HPLC-MS (method B): m/z = 515, R, = 7.33 min. 

EXAMPLE 289 (general procedure (D) f> 

4-f1-(4-Cvclohexvlphenvl)-3-(3-ethvlsulfanylphenvl)ureidomethvn-/\/-(2H-tetrazol-5- 

vDbenzamide 




HPLC-MS (method B): m/z = 556, R, = 8.07 min. 

EXAMPLE 290 (general procedure (D) 
15 5-f3-(4-sec-Butvlphenvl)-3-f4-(2H-tetrazol-5-vlcarbamovl)benzvnureidoisophtalic acid di- 
methyl ester 




HPLC-MS (method B): m/z = 586, R, = 7.23 min. 

20 
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EXAMPLE 291 (general procedure (D) 
4-f1-(4-CYClohexvlphenyl)-3-(4-trifluorom 
benzamide ' 




1 H NMR (DMSO-c/ 6 ): 5 1.1-1.4 (5H, m), 1.65-1.85 (5H, m), 5.00 (2H, s), 7.2 (6H, m), 7.46 
(2H, d), 7.55 (2H, d), 8.04 (2H, d), 8.43 (1H, s), 12.4 (1H, bs). 

HPLC-MS (Method B): R t = 8.22 min, m/z = 580 (M +1). 

10 

Alternative method for the preparation of the title compound : 

To a solution of 4-carboxybenzaidehyde (40.2 g, 0.27 mol) in DMF (400 mL) was added A/- 
ethyl-N-3-dimethylaminopropyIcarbodiimide (65.5 g, 0.33 mol) followed by 5-aminotetrazol 
monohydrate (36.6 g, 0.35 mol). The mixture was stirred for 24 hours at ambient tempera- 
15 ture. The reaction volume was then reduced to one half by rotary evapoation, and water (800 
mL) was added. The precipitate was collected by filtration, washed with cold acetonitrile and 
dried overnight in a vacuum oven to afford 46.0 g (80%) of 4-formyl-A/-(2H-tetrazol-5-yl)benz- 
amide. 



20 1 H NMR (DMSO-d 6 ): 5 8.08 (d, 2H); 8.26 (d t 2H); 10.15 (s, 1H); 12.68 (bs, 1H). 



4-Formyl-/V-(2W-tetrazol-5-yl)benzamide (8.94 g, 41.2 mmol) was dissolved in DMF (50 mL) 
by gentle heating. A solution of 4-cyclohexylaniline (7.20 g, 41 .2 mmol) in methanol (100 mL) 
was added and a turbid suspension was formed. The suspension was heated to 70°C for 1 
25 hour. Acetic acid (50 mL) and sodium cyanoborohydride (2.0 g, 31.7 mmol) was then added. 
The turbid suspension was heated to 70°C for an additional hour, before being cooled to 0°C 
on an ice bath. The insoluble material was collected by filtration and washed twice with wa- 
ter, before being dried overnight in a vacuum oven to afford 12.94 g (83.5%) of 4-[(4- 
cyclohexylphenylamino)methyl]-/V-(2H-tetrazol-5-yl)benzamide. 



30 
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1 H NMR (DMSO-d 6 ): 5 1.28 (m, 5H); 1.68 (m, 5H); 2.28 (m, 1H); 4.32 (s, 2H); 6.17 (bs, 1H); 
6.48 (d, 2H); 6.88 (d, 2H); 7.52 (d, 2H); 8.03 (d, 2H); 12.30 (s, 1H). 

To a suspension of 4-[(4-cyclohexylphenylamino)methyl]-W-(2H-tetrazol-5-yl)benzamide 
5 (12.5 g, 33.2 mmol) in DMF (120 mL) was added 4-trifluoromethoxyphenyl isocyanate (6.8 g, 
33.2 mmol). A clear solution was obtained upon heating to 80°C. After 30 minutes heating at 
80°C, the solution was allowed to cool to room temperature. Solvent was removed by rotary 
evaporation, and the residual oil taken up into hot acetonitrile (500 mL). The title material, 
which separated out upon cooling, was collected by filtration and washed twice with cold ace- 
1 0 tonitrile to afford 1 5.32 g (80.0%) of the title compound . 

1 H NMR (DMSO-cfe): 5 1.35 (m, 5H); 1.78 (m, 5H); 2.42 (m, 1H); 4.96 (s, 2H); 7.20 (s, 4H); 
7.24 (d, 2H); 7.47 (d, 2H); 7.55 (d, 2H); 8.02 (d f 2H); 8.44 (s, 1H); 12.35 (s, 1H). 

15 EXAMPLE 292 (general procedure (D) 
4-n-(4-Buty[phenyl)-3-(4-trifluorometh^^ 



20 1 H NMR (DMSO-d 6 ): 5 0.90 (3H, t), 1.33 (2H, sixtet), 1.56 (2H, pentet), 2.55 (2H, partly hid- 
den by DMSO), 5.00 (2H, s), 7.20 (4H, s), 7.23 (2H, d), 7.45 (2H, d), 7.57 (2H, d), 8.02 (2H, 
d), 8.36 (1H,s), 12.4 (1H, bs). 



benzamide 




HPLC-MS (Method B): R t = 7.85 min, m/z = 554 (M +1). 
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EXAMPLE 293 (general procedure (L)) 

4-rH4-fe^BuWlphenyl)-3-(3-^^ 

benzamide 



1 H NMR (DMSO-of 6 ): 5 1.28 (9H, S), 2.43 (3H, s), 5.01 (2H, s), 6.36 (1H, d), 7.15 -7.25 (4H, 
m), 7.40 (3H, m), 7.48 (2H. d), 8.04 (2H, d), 8.25 (1H, s), 12.4 (1H, bs). 

HPLC-MS (Method B): R t = 7.42 min, m/z = 516 (M +1). 

EXAMPLE 294 (general procedure (U) 
4-M-(4-fe/t-BuWlphenyl)-3-(3-trifluorom 
benzamide 



1 H NMR (DMSO-cfe): 5 1.30 (9H, s), 5.01 (2H, s), 7.25 (2H, d), 7.30 (1H, d), 7.4-7.5 (5H, m), 
7.75 (1H, m), 7.93 (1H, s), 8.05 (2H, d), 8.62 (1H, s), 12.4 (1H. bs). 




CH, 

H 3 C H" CH 3 




HPLC-MS (Method B): R t = 7.58 min, m/z = 538 (M +1). 
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EXAMPLE 295 (general procedure (D) 
4-f1-(4-tert-ButvlphenYl)-3-(3-c^ 



5 1 H NMR (DMSO-cfe): 5 1.28 (9H, s), 5.00 (2H, s), 7.24 (2H, d), 7.4-7.5 (6H, m), 7.77 (1H, dt), 
7.94 (1H, s), 7.93 (1H, s), 8.04 (2H, d) t 8.60 (1H, s), 12.3 (1H, bs). 

HPLC-MS (Method B): R t = 6.83 min, m/z = 495 (M +1 ). 

10 EXAMPLE 296 (general procedure (L)) 
4.ri-(4-fe/f-BuWlphenyl)-3-(3-chloro^ 



1 H NMR (DMSO-d 6 ): 6 1.28 (9H, s), 5.01 (2H, s), 7.00 (1H, d), 7.2-7.25 (3H, m), 7.35-7.4 (3H, 
15 m), 7.47 (2H, d), 7.64 (1H, t), 8.05 (2H, d), 8.43 (1H, s), 12.4 (1H, bs). 





HPLC-MS (Method C): R t = 5.38 min, m/z = 504 (M +1). 
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EXAMPLE 297 (general procedure ID) 

4-f3-(3-AcetYlphenvl)-1-(4-tert-buWlphenvl)ureidomethvll-A/-(2f/-tetrazol-5-vl)benzamide 



5 1 H NMR (DMSO-d 6 ): 5 1.28 (9H, s), 2.53 (3H, s). 5.03 (2H, s), 7.24 (2H, d). 7.4 (3H. m), 7.48 
(2H, d), 7.57 (1H. d), 7.78 (1H, d), 8.0-8.05 (3H, m), 8.49 (1H. s), 12.4 (1H, bs). 

HPLC-MS (Method C): R, = 4.75 min, m/z = 512 (M +1). 

10 EXAMPLE 298 (general procedure (D) 

4-ri-f4-Cvclohexvlphenvl)-3-(4-methylsulfanvlphenvl)ureidorriethvn-A/-(2H-tetrazol-5-vl)- 



15 1 H NMR (DMSO-d 6 ): 5 1.1-1.4 (5H, m). 1.6-1.8 (5H, m), 2.40 (3H, s), 5.00 (2H, s). 7.2 (6H, 
m). 7.40 (2H, d), 746 (2H, d), 8.04 (2H, d), 8.20 (1H, s), 8.0-8.05 (3H. m), 8.49 (1H, s), 12.3 
(1H,bs). 

HPLC-MS (Method C): R, = 5.73 min, m/z = 542 (M +1). 

20 




benzamide 
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EXAMPLE 299 (general procedure (D) 

4-ri-(4-Cvcl ohexvlphenvl)-3-(3<vclopropvlmethvlsulfanvlphenvl)ureidornethv)1-A/-f2H- 
tetrazol-5-vl)benzamide 



HPLC-MS (method B): m/z: 582, R, = 8.28 min. 
EXAMPLE 300 (general procedure O 

4-ri-(4-Cvclohexvlphenvl )-3-(3<vclopentvlsulfanvlohenvnureidomethvll-A/-(2H-tetrazol-5- 
vObenzamide 



HPLC-MS (method B): m/z: 596, R t = 8.70 min. 
EXAMPLE 301 (general procedure (D) 

4-f1-(4-Cvclohexvlphenv l)-3-(4-trifluoromethvlsulfanvlphenvnureidomethvn-rV-(2Ay-tetrazol-5- 
vDbenzamide 




1 H NMR (300 MHz, DMSO-d 6 ): 8 8.63 (s,1H); 8.04 (d,2H); 7.64 (d,2H); 7.56 (d,2H); 7.23 
(d,2H); 7.18 (d,2H); 4.49 (s2H); 1.80 (m,4H); 1.69 (m,1H); 1.38 (m, 4H); 1.27 (m, 1H). 
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HPLC-MS (method B) m/z = 596, R t = 8.58 min. 

EXAMPLE 302 (general procedure (D) 
5 4-ri-(4-Cyclohexvlphenvl)-3-(3-methylsu^ 
vDbenzamide 




1 H NMR (DMSO-cfe): 8 8.22 (s, 1H), 7.95 (d, 2H), 7.40 (d, 3H) t 7.25-7.10 (m, 6H), 6.83 (d, 
10 1H), 4.97 (s, 2H), 4.02 (m, 1H), 2.42 (s, 3H), 1.85-1.15 (m, 10H). 

HPLC-MS (method B): m/z: 542, R t = 7.92 min. 

EXAMPLE 303 (general procedure (L)) 
15 4-H-(4-Cvclohexvlphenvl)-3-(3-trffl^ 
vDbenzamide 




1 H NMR (DMSO-d 6 ): 5 12.4 (s, 1H), 8.90 (s, 1H), 8.32 (s, 1H), 8.11 (d, 1H), 8.03 (d, 2H) ( 7.70 
20 (m, 2H), 7.45 (d, 2H), 7.23 (s, 4H). 5*00 (s, 2H), 1.85-1.15 (m, 10H). 



HPLC-MS (method B): m/z: 628, R, = 8.05 min. 
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EXAMPLE 304 (general procedure ID) 

4-ri-(4-Cyclohexvlphenvl)-3-(3,5-dichloropheny^^^ 

yQbenzamide 




ci 



5 



1 H NMR (DMSO-c/ 6 ): 5 12.25 (s, 1H), 8.61 (s, 1H). 8.02 (d, 2H). 7.60 (s, 2H), 7.45 (d, 2H), 
7.21 (dd, 4H), 7.15 (s, 1H), 4.97 (s, 2H), 1.85-1.15 (m, 10H). 

HPLC-MS (method B): m/z: 564, R t = 8.62 min. 

10 

EXAMPLE 305 (general procedure (D) 

4- H-(4-CyclohexvlphenvlV3-(3-methvlsulfonv^ 

5- yl)benzamide 



15 

Preparation of intermediary 3-methvlsulfonyl-4-methylaniline: 

Under a nitrogen atmosphere, thionylchloride (4ml, 58 mmol) and methanesulphonic acid (9 
mL, 146 mmol) were refluxed for 90 min. 4-Nitrotoluene (4 g, 29 mmol) and triflouromethane- 
sulphonic acid (200 uL, 3 mmol) were added and the mixture was allowed to stand for 48 

20 hours at 120°C. The mixture was cooled to 0°C and water (50 mL) was carefully added, fol- 
lowed by addition of ethyl acetate (150 mL). The organic phase was separated and extracted 
with a saturated solution of sodium hydrogencarbonate (2 x 50 mL) and water (2 x 50 mL). 
The organic phase was dried (MgS0 4 ) and concentrated in vacuo . The residue was purified 
by flash chromatography (heptane/ethylacetate,1 :1) to give 0.75 g of 2-methylsulfonyl-1- 

25 methyl-4-nitrobenzene. 
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1 H NMR (400 MHz, DMSO-c/ 6 ): 5 2.78 (3H, s); 3.35 (3H, s); 7.78 (1H. d); 8.47(1 H, dd); 8.63 
(1H,s). 



5 2-Methylsulfonyl-1-methyl-4-nitrobenzene (500 mg, 2.3 mmol) was dissolved in absolute 
ethanol (15 mL). Stannous chloride (2.6 g f 11.6 mmol) was added and the reaction mixture 
was stirred at 75°C for 4 hours. The mixture was poured into water (50 mL), pH was adjusted 
with a saturated solution of sodium carbonate to basic reaction, followed by addition of ethyl 
acetate (150 mL). The organic phase was extracted with water (2 x 50 mL), dried (MgS0 4 ) 
10 and concentrated in vacuo to give 0.36 g of 3-methylsulfonyl-4-methylaniline as an oil. 

1 H NMR (300 MHz, DMSO-of 6 ): 5 2.42 (3H, s); 3.11 (3H, s); 5.42 (2H, s); 6.75(1 H, dd); 7.06 
(1H,d);7.16(1H,d). 

15 From 3-methylsulfonyl-4-methylaniiine the corresponding isocyanato compound was pre- 
pared as described above. The isocyanato compound was used in step D of the general pro- 
cedure (L) for the preparation of the title compound . 

1 H NMR (DMSO-d 6 ): 5 12.35 (s, 1H), 8.05 (d, 2H), 7.52 (d, 2H), 7.39 (d, 2H), 6.49 (d, 1H), 
20 4.35 (s, 2H), 2.30 (m, 1H), 2.09 (s, 3H), 1.85-1.15 (m, 10H). 

HPLC-MS (method B): m/z: 589, R t = 7.0 min. 

EXAMPLE 306 (general procedure (D) 
25 4-{1-(4-CyclohexYlphenyn-3-r3-(1 -hydros 
vDbenzamide 



The title compound was prepared using 3-acetylphenylisocyante to give 4-{1-(4-cyclohexyi- 
30 phenyl)-3-[3-acetylphenyl]ureidomethyl}-/V-(2H-tetrazol-5-yl)benzamide followed by solution 
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phase reduction of the 3-acetyl group using sodium borohydride in methanol as reducing 



1 H NMR (DMSO-de): 5 12.35 (s. 1H), 8.15 (s, 1H), 8.03 (d, 1H), 7.46 (d, 2H), 7.39 (s, 1H), 
5 7.32 (d. 1H). 7.20 (m, 5H), 6.90 (d, 1H), 5.10 (d, 1H), 5.00 (s, 2H), 4.63 (m. 1H),1.85-1.15 (m. 



HPLC-MS (method B): m/z: 540, R, = 6.9 min. 

10 MA: calculated for C30H33N7O3: 

66.77% C, 6.16% H, 18.17% N; Found: 
66.52% C, 6.21% H, 17.93% N. 

EXAMPLE 307 (general procedure (D) 

15 4-f1-(4-Cvclohex-1-envlphenvlV3-(4-trifluoromethoxvphenvl)ureidomethvn-A/-(2H-tetrazol-5- 
vDbenzamide 



1 H NMR (DMSO-d 6 ): 5 8.45 (s. 1H), 7.95 (d, 2H), 7.55 (d, 2H), 7.40 (dd, 4H), 7.20 (dd, 4H), 
20 6.18 (t, 1H), 5.00 (s, 2H), 2.35 (m, 2H), 2.18 (m, 2H), 1.72 (m, 2H), 1.60 (m, 2H). 



agent. 



13H). 




HPLC-MS (method B): m/z: 578, R, = 7.83 min. 
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EXAMPLE 308 (general procedure (D) 
4-ri-(4-Cvclohex-1-envlphenvl)^^ 



5 1 H NMR (DMSO-d 6 ): 5 8.79 (s, 1H), 8.48 (s, 1H). 7.95 (m, 3H) f 7.80 (d, 1H), 7.51 (t, 1H), 7.42 
(dd f 4H), 7.22 (d f 2H), 6.19 (t, 1H), 5.00 (s, 2H), 2.35 (m, 2H), 2.18 (m, 2H), 1.72 (m, 2H), 
1.60 (m, 2H). 

HPLC-MS (method B): m/z: 539, R t = 7.3 min. 

10 

EXAMPLE 309 (general procedure (D) 

4-(1-(4-ferlButvlphenvl)-343-(14wdro^ 

vDbenzamide 



15 

The title compound was prepared using 3-acetylphenylisocyante to give 4-{1-(4"/eAt-butyl- 
phenyl)-3-[3-acetylphenyl]ureidomethyl}-/V-(2H-tetrazol-5-yi)benzamide followed by solution 
phase reduction of the 3-acetyl group using sodium borohydride in methanol as reducing 
agent, before cleavage from the support. 

20 

1 H NMR (DMSO-cfe): 5 8.18 (s, 1H), 8.03 (d, 2H), 7.48 (d, 2H), 7.39 (d, 2H), 7.32 (d, 1H) t 7-20 
(d, 2H), 7.15 (t, 1H), 6.90 (d, 1H), 5.10 (d, 1H), 5.00 (s, 2H), 4.63 (m, 1H), 1.3 (s, 9H). 

HPLC-MS (method B): m/z: 514, R t = 6.2 min. 

25 
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EXAMPLE 310 (general procedure ID) 

4-ri-(4-Cvclohex-1-enylphenyl)-3-(3-methylsulfonylph 

yQbenzamide 



HPLC-MS (method B): m/z: 572, R t = 6.4 min. 

1 H NMR (DMSO-cf 6 ): S 12.3 (s, 1H), 9.08 (s, 1H), 8.25 (s, 2H), 8.03 (d, 2H), 7.61 (s, 1H), 7.42 
(d, 2H), 7.11 (s, 1H), 4.65 (s, 2H), 4.08 (m p 1H),1.80-0.75 (m, 9H), 0.81 (s, 9H) 

10 

HPLC-MS (method B): m/z: 612, R t = 8.5 min. 

MA: calculated for C28H 3 iF 6 N 7 0 2 : 
54.99% C; 5.11% H; 16.03% N; Found: 
15 54.62% C; 5.15% H; 15.85% N. 

EXAMPLE 31 1 (general procedure ID) 

4-f3-r3-(terf-Butvldimethylsi^ 

ureidomethvl1-A/-(2H-tetrazol-5-yl)benzamide 



Fuming nitric acid (5 mL) was cooled on an ice bath. Methyl 2-(trifluoromethoxy)benzoate (5 
g, 22.7 mmol) was slowly added within 30 minutes keeping the temperature below 15°C. The 
reaction was then stirred at 60°C for 1 hour and 2 hours at room temperature. The mixture 




5 



20 
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was poured on ice water whereupon an oil separated. The aqueous supernatant was de- 
canted and additional water (50 mL) was added to the oil. After neutralisation with sodium 
hydrogen carbonate, the mixture was extracted with ethyl acetate (25 mL). The aqueous 
phase was extracted with ethyl acetate (15 mL) once more. The combined organic phases 
5 were washed with saturated sodium chloride (2x15 mL), dried (MgS0 4 ), and concentrated 
in vacuo to give 5.69 g of 5-nitro-2-trifluoromethoxybenzoic acid methyl ester. 

1 H NMR (DMSO-de): 5 3.93 (3H, s), 7.82 (1H, d), 8.58 (1H, d), 8.67 (1H, s) 

10 HPLC-MS (method B): m/z: 266; Rt = 6.0 min. 

5-Nitro-2-trifluoromethoxybenzoic acid methyl ester (5.69 g, 21.5 mmpl) was dissolved in 
ethanol 99.9% (80 mL) and stannous (II) chloride dihydrate (24.2 g, 107 mmol) was added. 
The suspension was stirred on an oil-bath at 75°C for 2 hours and concentrated in vacuo . 

15 Ethyl acetate (100 mL) and water (50 mL) was added and pH was adjusted to pH 8 with 4N 
sodium hydroxide (50 mL). The liquid was decanted from the precipitation. The precipitate 
was washed twice with ethyl acetate. The aqueous phase was extracted twice with ethyl ace- 
tate (60 mL). The combined organic phases were washed with a saturated sodium chloride 
solution (2 x 100 mL), dried (MgS0 4 ) and concentrated in vacuo . Purification by column 

20 chromatography (120 g silica) using ethyl acetate and heptane (1:1) as eluent afforded 3.8 g 
of 5-amino-2-trifluoromethoxybenzoic acid methyl ester. 

1 H NMR (DMSO-d 6 ): 5 3.82 (3H,s), 5.63 (2H, s), 6.79 (1H, d), 7.07 (1H, s), 7.1 1 (1H, d) 
25 HPLC-MS (method B): m/z: 236, Rt = 4.6 min. 

5-Amino-2-trifluoromethoxybenzoic acid methyl ester (3.0 g, 12.8 mmol) was dissolved in 
THF (20 mL) in a three-necked flask equipped with a thermometer and an addition funnel 
under nitrogen. Under stirring and ice-cooling lithium aluminum hydride (1M in THF, 15 mL) 
30 was added dropwise within 10 minutes. Stirring was continued at room temperature for 1 hr, 
and the reaction was concentrated in vacuo . The residue was suspended in dichloromethane 
(150 mL) and water (50 mL), then filtered through celite, washed with dichloromethane and 
water. The filtrate was separated, and the water phase was extracted once more with di- 
chloromethane (30 mL). The combined organic phases were washed with water (2 x 20 mL), 
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dried (MgS0 4 ) and concentrated in vacuo to give 2.47 g of (5-amino-2-trifluoromethoxy- 
phenyl)methanol. 

1 H NMR (DMS0-d 6 ): 5 3.92 (2H, d), 5.18 (1H, t), 5.28 (2H, s), 6.45 (1H, d), 6.91 (1H, d) 

5 

HPLC-MS (method B): m/z: 208, Rt = 7.2 min. 

5-Amino-2-trifluoromethoxyphenyl)methanol (1.2 g, 5.8 mmol) was dissolved in DMF (5 mL) 
and imidazole (0.48 g, 7.1 mmol) and fe/f-butyldimethylsilyl chloride (0.99 g, 6.6 mmol) were 

10 added. The reaction mixture was stirred for 16 hours and water (20 mL) was added. The mix- 
ture was extracted with ethyl acetate (2 x 50 mL) and the combined organic phases were 
washed with water (10 mL), citric acid (10 mL, 10%) and water (2x10 mL), dried (MgS0 4 ) 
and concentrated in vacuo . The residue was purified by column chromatography (1 10g, sil- 
ica) using ethyl acetate and heptane (1:3) as eluent to give 1.2 g of 3-(terf- 

15 butyldimethylsilanyloxymethyl)-4-trifluoromethoxyaniline. 

1 H NMR (DMSO-cfe): 5 0.82 (9H, s), 3.25 (6H, s), 4.52 (2H,s), 5.23 (2H, s), 6.41 (1H, d), 6.61 
(1H, s), 6.86 (1H,d) 

20 HPLC-MS (method B): m/z: 322; Rt = 7.17 min. 

Triphosgene (0.09 g, 0.31 mmol) was dissolved in dichloromethane (2 mL) under nitrogen 
and cooled on ice. 3-(fe/t-Butyldimethylsilanyloxymethyl)-4-trifluoromethoxyphenyl amine 
(0.3 g, 0.93 mmol) was evaporated twice with toluene and dissolved in dichloromethane (2 

25 mL) and diisopropylethylamine (0.32 mL, 1.86 mmol) was added. This solution was then 
added to the solution of triphosgene, and after 2 hours at room temperature a slurry of 4-[(4- 
cyclohexylphenylamino)methyl]-Ay-(2H-tetrazol-5-yl)benzamide (0.35 g, 0.93 mmol) in DMF (6 
mL) was added. Before adding 4-[(4-cyclohexylhenylamino)methyl]-A/-(2Ay-tetrazol-5-yl)benz- 
amide this was concentrated twice from toluene to remove any content of water. The mixture 

30 was stirred under nitrogen at 80°C for 2 hours and concentrated in vacuo , and the residue 
was extracted with dichloromethane (80 mL) and citric acid (25 mL, 10%). The aqueous 
phase was extracted with dichloromethane (30 mL) and the combined organic phases were 
washed with citrus acid (3 x 25 mL, 10%), dried and concentrated in vacuo . The residue was 
purified by column chromatography (35 g silica) using dichloromethane and 10% ammonia in 
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ethanol 85:15 as eluent to give 97 mg of 4-[3-[3-(ferf-butyldimethylsilanyloxymethyl)^ 
fluoromethoxyphenyl]-1-(4-cyclohexylphenyl)ureidom 

1 H NMR (DMSO-d 6 ): 5 0.08 (6H, s), 0.89 (9H, s), 1.17-1.45 (5H, m) f 1.67-1 .82 (5H, m), 4.67 
5 (2H, s), 5.00 (2H, s), 7.16-7.25 (5H, m), 7.45 (3H, d), 7.63 (1H, s), 8.02 (2H f d) f 8.44 (1H, s) 
11.97 (1H, broad). 

HPLC-MS (method B): m/z: 610 (without dimethyl-terf-butylsilyl). 

10 EXAMPLE 312 (general procedure O 

4-ri-(4-terf-Butvlphenvl)-3-(3-methylsulfonyl-4-trifluoromethoxyphenvl)ureidomethyl1-^ 
tetrazol-5-vl)benzamide 



15 Synthesis of 3-methvlsulfonyl-4-trifluoromethoxvphenvl isocvanate 

To a solution of methyl iodide (59.0 g, 0.41 mol) in DMF (150 mL) was added potassium car- 
bonate (23.0 g, 0.16 mol). 2-(Trifluoromethoxy)thiophenol (16.0 g, 0.08 mol) was added in 
portions during 30 minutes. The reaction mixture was then stirred vigorously overnight. Water 
(250 mL) was added. The reaction mixture was extracted with ethyl acetate (2 x 150 mL). 

20 The combined organic phases were extracted with a 50% saturated aqueous solution of so- 
dium chloride (4 x 100 mL) f dried (MgS0 4 ), and concentrated in vacuo to give 15.0 g of 1- 
methylsulfanyl-2-trifluoromethoxybenzene. 

1-Methylsulfanyl-2-trifluoromethoxybenzene (15.0 g, 72 mmol) was dissolved in dichloro- 
25 methane (200 mL) and m-chloroperoxybenzoic acid (39.0 g, 216 mmol) was added in small 
portions during 30 minutes. The reaction mixture was then allowed to stand overnight. Di- 
chloromethane (200 mL) was added followed by slow addition of sodium hydroxide (2N, 200 
mL). The organic phase was separated and extracted with sodium hydroxide (2N, 3 x 150 
mL), dried (MgS0 4 ) and concentrated in vacuo to give 15.8 g of 1-methylsulfonyl-2- 
30 trifluoromethoxybenzene. 




F 
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1 H NMR(400 MHz, CDCI 3 ): 5 8.11 (d, 1H); 7.71 (t, 1H); 7.48 (m, 2H)3.23(s 1H). 

MA: Calculated for C8H7F3O3S: 
5 40.00 % C, 2.94 % H; Found 
40.22 % C. 2.92 % H. 

m.p. 44-46 °C. 

10 1-Methylsulfonyl-2-trifluoromethoxybenzene (15.7 g, 65 mmol) was dissolved in concentrated 
sulfuric acid (27 ml_) and the solution was heated to 40 °C. Nitric acid (100%, 27 ml_) was 
added dropwise over 45 minutes. The reaction mixture was allowed to stand overnight at 60 
°C, cooled, and then poured on crushed ice (300 mL). The precipitated product was isolated 
by filtration, washed with water (10 x 50 mL) and dried (MgS0 4 ), affording 17.5 g of 3- 

1 5 methylsulfonyl-4-trifluoromethoxynitrobenzene. 

1 H NMR (400 MHz, DMSO-cfe): 6 8.69 (d, 1H); 8.64 (d, 1H); 7.95 (d f 1H) 3.45 (s 3H). 

MA: calculated for CsHeFaNOsS: 
20 33.69% C, 2.12% H, 4.91% N; Found 
33.91% C, 2.08% H, 4.92% N. 

m.p. 102-104 °C. 

25 3-Methylsulfonyl-4-trifluoromethoxynitrobenzene (17.5g) was dissolved in methanol (400 mL) 
followed by addition of palladium on carbon (10%, 50% water, 3.2 g). The reaction mixture 
was hydrogenated for 17 hours at 1 atm of hydrogen, filtered and concentrated in vacuo to 
give 14.3 g of 3-methylsulfonyl-4-trifluoromethoxyaniline. 

30 1 H NMR (400 MHz, DMSO-d 6 ): 8 7.26 (d, 1H);_7.14 (d, 1H); 6.85 (dd, 1H) 5.89(s, 2H) 3.21 (s, 
3H). 

MA: calculated for C 8 HbF 3 N03S: 
37.65% C, 3.16% H, 5.49% N; Found, 
35 37.65% C, 3.14% H, 5.45% N. 
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m.p. 106-1 09 °C. 

To 3-methylsulfonyl-4-trifiuoromethoxyaniline (2.0 mrnol, 500 mg) dissolved in ethyl acetate 
5 (6 ml) was added 3N HCI in ethyl acetate (5 ml) followed by concentration in vacuo . The 
residue was treated with toluene (3x5 mL) and each time concentrated in vacuo . To the 
residue was added toluene (10 mL) and trichloromethyl chloroformate (6 mrnol, 0.73 mL), 
and under a N 2 .atmosphere the suspension was gently refluxed for 2 hours at 120°C. Addi- 
tional trichloromethyl chloroformate (6 mrnol, 0.73 mL) was added and refluxing was contin- 
10 ued overnight. The reaction mixture was concentrated in vacuo to afford 3-methylsulfonyl-4- 
trifluoromethoxyphenyl isocyanate. 

Synthesis of 4-H -(4-terf-butvlphenvl)-3-(3-methvlsulfonvl-4-trifluoromethoxyphenvl)ureido- 
methvl1-A/-(2H-tetrazol-5-vl)benzamide 
1 5 3-methylsulfonyl-4-trifluoromethoxyphenyl isocyanate was used without further characterisa- 
tion for the preparation of the title compound . 

1 H NMR (300 MHz, DMSO-cf 6 ): 5 10.72 (s, 1H); 10.38 (s, 1H); 8.51 (d, 1H); 8.28 (dd, 1H); 
7.93 (d, 2H) f 7.67 (dd 1H), 7.46 (d, 2H), 7.42 (d, 2H), 7.23 (d, 2H); 5.08 (s, 2H); 1.28 (s, 9H). 

20 

HPLC-MS (method B) m/z = 632, R t = 6.98 min. 

The following examples were made similarly as described in example 312. 

25 EXAMPLE 313 (general procedure ID) 

441-(4-te^BuWlcyclohexyl)-3-(3-methylsulfony^ 
(2H-tetrazol-5-yl)benzamide 




F 
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1 H NMR (300 MHz, DMSO-d 6 ): 6 12.25 (s, br, 1H); 8.95 (s, 1H); 8.19 (d. 1H), 8.04 (d 2H), 
7.42 (d, 2H), 4.68 (s, 2H), 4.09 (t, br, 1H); 3.28 (s, 3H); 0.82 (s, 9H). 

HPLC-MS (method B) m/z = 638, R, = 7.37 min. 

5 

EXAMPLE 314 (general procedure (D) 

4-H-(4-Cvclohexvlphenvl)-3-(3-methvlsulfo^ 

tetrazol-5-vObenzamide 



1 H NMR (300 MHz, DMSO-cfe): 5 10.72 (s, 1H); 10.38 (s, 1H); 8.51 (d, 1H). 8.28 (dd 1H), 
7.93 (d, 2H), 7.67 (dd.1H), 7.46 (d, 2H) 7.23 (s, 4H); 5.06 (s, 2H); 

HPLC-MS (method B) m/z = 658, R, = 7.47 min. 

15 

EXAMPLE 315 (general procedure (D) 

4-f1-(4-Cvclohex-1-enylphenyl)-3-(3-methvlsulfonvl-4-trifluoromethoxyphenvl)ureidomethvn- 
A/-(2H-tetrazol-5-yl)benzamide 



1 H NMR (400 MHz, DMSO-d 6 ): 8 10.72 (s, 1H);10.46 (s,1H), 8.52 (d, 1H); 8.28 (dd, 1H),7.93 
(d,2H), 7.46 (d,2H), 7.41 (d,2H), 7.23 (d,2H), 6.18 (s, 1H), 3.27 (m, 2H), 2.18 (m. 2H), 1.71 
(m, 2H), 1.6 (m, 2H) 




F-J-F 



10 




25 HPLC-MS (method B) m/z = 656, R, = 7.23 min. 
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EXAMPLE 316 (general procedure ID) 

4-r3-(3,5-Dichlorophenvn-1-(4-piperidin-^^^ 

benzamide 



1 H NMR (DMSO-d 6 ): 8 4.90 (2H, s), 6.91 (2H t d), 7.07 (2H, d). 7.13 (1H, t), 7.44 (2H, d), 7.65 
(2H,d), 8.02 (2H,d), 8.28 (1H,s). 

10 HPLC-MS (Method B): m/z = 565 (M+1), R, = 4.37 min. 

EXAMPLE 317 (general procedure (D) 

4-r3-(3-Methvlsulfanvlphenyl)-1-(4-piperid^ 

benzamide 



1 H NMR (DMSO-d 6 ): 6 4.97 (2H, s), 6.83 (1H, d), 6.95-7.25 (6H, m), 7.4-7.5 (3H, m), 7.95 
(1H,s), 8.00 (2H,d), 12.4(1 H,s). 




5 



CI 




20 HPLC-MS (Method B): m/z = 543 (M+1 ), R t = 4.72 min. 
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EXAMPLE 318 (general procedure (D) 

4-ri-(4-Piperidin-1-ylphenvlV3-(4-trif]uoromethoxvphenv^^ 

benzamide 



1 H NMR (DMSO-cf 6 ): 5 1.5-1.6 (6H, m), 3.15 (4H, bs), 4.93 (2H, s), 6.94 (2H, d), 7.10 (2H, d), 
7.22 (2H, d), 7.45 (2H, d), 7.55 (2H, d). 8.03 (2H, d), 8.10 (1H, s), 12.4 (1H, s). 

HPLC-MS (Method B): m/z = 581 (M+1 ), R, = 5.02 min. 

10 

EXAMPLE 319 (general procedure (L)) 

4-f1-(4-Cvclohexvlphenvl)-3-(3-methoxv-5-trifluoromethvlphenvl)ureidomethvn-/\/-(2H- 
tetrazol-5-vl)benzamide 



1 H NMR (DMSO-d 6 ): 5 12.40 (brs, 1H); 8.60 (s, 1H); 8.05 (d, 2H); 7.52 (s. 1H); 7.48 (s, 1H); 
7.46 (d, 2H); 7.20 (dd, 4H); 6.80 (s, 1H); 5.03 (s, 2H); 3.78 (s, 3H); 1.85-1.60 (m, 5H); 1.50- 
1.15 (m, 5H). 

20 HPLC-MS (Method B): m/z = 594 (M+1). R, = 7.92 min. 




5 
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EXAMPLE 320 (general procedure ID) 

4-f1-(4-Cvclohexy|phenyl)-3-(5-methvlsulfo^ 

vDbenzamide 




5 

1 H NMR (DMSO-d 6 ): 5 12.40 (s, 1H); 10.10 (s, 1H); 8.06 (d, 2H); 7.42 (m, 3H); 7.28 (d, 2H); 
7.19 (d, 2H); 6.70 (d, 1H); 3.20 (s, 3H); 1.75-1.60 (m, 5H); 1.50-1.10 (m, 5H). 

HPLC-MS (Method B): m/z = 580 (M+1). R t = 6.45 min. 

10 

EXAMPLE 321 (general procedure ID) 
4-f3-(3,5-Bis(methvlsulfonvl)phenyl>H 
vDbenzamide 




15 

1 H NMR (DMSO-d 6 ): 5 8.45 (s, 2H); 8.05-7.95 (m, 3H); 7.50-7.42 (m, 2H); 7.22 (dd, 4H); 5.00 
(s, 2H); 1.90-1.70 (m, 5H); 1.45-1.30 (m, 5H). 



HPLC-MS (Method B): m/z = 652 (M+1). R, = 6.33 min. 

20 
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Preparation of 3,5-bis(methylsulfonyl)phenylamine: 

CH 3 CH 3 CH 3 CH 3 

Hs yv SH MelK * C0 : mo \ °6'ry%° H 2 Pd/c Ha J^YY^g 

CH 3 CN H 2 S0 4 y MeOH* EtOAc* ^ 

..n! NH 3 +CI- 
o o 

1,3-Bis-benzenethiol (5 g, 35.2 mmol) was dissolved in acetonitrile (50 mL) and added iodo- 
methane (4.62 mL, 73.9 mmol) and potassium carbonate (10.7 g, 77.4 mmol). Upon stirring 
5 overnight at 25°C, the mixture was filtered and the solvent removed in vacuo . The residue 
was partitioned between water (100 mL) and ethyl acetate (100 mL). The aqueous layer was 
extracted with ethyl acetate (2 x 50 mL) and the combined organic extracts were dried with 
MgS0 4 and evaporated. The residue was distilled at 17 torr, 138°C affording 1 ,3- 
bis(methylsulfanyl)benzene (3.20 g). 

10 

The above 1,3-bis(methylsulfanyl)benzene (3.20 g) was dissolved in H 2 S0 4 (8 mL) and 
cooled on an ice bath. A mixture of H 2 S0 4 and HN0 3 (1:1,10 mL) was added dropwise. 
Upon stirring 30 min at 25°C, the temperature was raised to 100°C and kept there for 3 
hours. Pouring the reaction mixture onto ice (100 mL) afforded a precipitate that still con- 
15 tained starting material (2.90 g). This material was dissolved in H 2 S0 4 (5.2 mL) and added a 
mixture of H 2 S0 4 and HNO3 (1:1, 10.4 mL). The mixture was heated at 110°C overnight and 
poured onto ice (100 mL). The formed precipitate was collected by filtration (1.01 g). Chro- 
matography on silica gel using a mixture of heptane and ethyl acetate (4:1 ) as eluent af- 
forded the desired 1,3-bis(methylsulfonyl)-5-nitrobenzene (0.7 g). 

20 

To a slurry of 1,3-bis(methylsulfonyl)-5-nitrobenzene (0.7 g) in methanol (10 mL) was added 
palladium on charcoal (0.1 g) and the mixture was hydrogenated at atmospheric pressure 
and 25°C for 1 hour. The reaction mixture was filtered and evaporated. The residue was sus- 
pended in ethyl acetate (25 mL) and HCI in ethyl acetate (5 mL, appr. 2M) was added. Filtra- 
25 tion afforded the desired aniline as its hydrochloride salt, which was converted into an isocy- 
anate using diphosgene as described previously. 
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EXAMPLE 322 (general procedure ID) 
3-(4-(1-(4-CyclohexvlphenvlV3-f3-(^^ 
amino)propionic acid 



HPLC-MS (Method B): m/z = 669 (M+1). R t = 7.38 min. 
EXAMPLE 323 (general procedure ID) 

441-(4"CvclohexvlphenvlV3-phenethvlureidomethvl1-A/"(2H-tetrazol-5-vnbenzarnide 



1 H NMR (DMSO): 5 12.40 (s, 1H); 8.00 (d, 2H); 7.40-7-08 (m, 8H); 7.02 (d, 2H); 5.70 (t, 1H); 
4.90 (s, 2H); 3.27 (q, 2H); 2.72 (t, 2H); 1.75-1.62 (m, 5H): 1.45-1.10 (m, 5H) 

HPLC-MS (Method B): m/z = 524 (M+1). R t = 7.35 min. 

EXAMPLE 324 (general procedure (D) 

4-f1-(4-fe^-Butvlcvclohexvl)-3-phenethvlureidomethvn-A/-(2H-tetrazol-5-vl)benzamide 






ch 3 

H 3 C CH 3 



1 H NMR (DMSO): 5 12.35 (s, 1H); 8.00 (d, 2H); 7.45-7.10 (m, 7H); 6.45 (s br 1H); 4.50 (d br 
2H); 4.10+3.85 (s br, 1H); 3.30 (s br, 2H); 2.80 (s br, 2H); 1.80-1.00 (m, 9H); 0.80 (s, .9H). 
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HPLC-MS (Method B): m/z = 504 (M+1 ). R, = 7.05 min. 

EXAMPLE 325 (general procedure (D) 

4-ri-(4-Cvclohex-1-envlphenvl)-3-(3.4-dichlo^ 

benzamide 



*H NMR (DMSO): 8 12.30 (s, 1H); 8.52 (s, 1H); 8.05 (d, 2H); 7.70 (s, 1H); 7.50-7.38 (m, 6H); 
7.20 (d, 2H); 6.18 (s br, 1H); 5.00 (s, 2H); 2.38 (m, 2H); 2.15 (m. 2H); 1.71 (m, 2H); 1.58 (m, 
2H). 

HPLC-MS (Method B): m/z = 562 (M+1). R, = 7.90 min. 
EXAMPLE 326 (general procedure (D) 

4-ri-(4-Cvclohex-1-envlphenvl)-3-(3-trifluoromethvlphenvl)ureidomethvn-/V-(2H-tetrazol-5-vlV 
benzamide 



'H NMR (DMSO): 8 12.35 (s, 1H); 8.60 (s. 1H); 8.05 (2H); 7.91 (s, 1H); 7.78 (d, 1H); 7.48- 
7.40 (m, 5H); 7.30 (d, 1H); 7.23 (d, 2H); 6.20 (t, 1H); 5.00 (s, 1H); 2.38 (m. 2H); 2.15 (m, 2H); 
1.72 (m, 2H); 1.60 (m, 2H). 

HPLC-MS (Method B): m/z = 562 (M+1). R, = 7.73 min. 
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EXAMPLE 327 (general procedure (U) 

4-r3-(3-Chloro^-methvlphenyl)-H^ 

benzamide 



HPLC-MS (method B): m/z: 544, R t = 7.88 min. 

1 H NMR (DMS0 6 ): 8 1.18-1.48 (5H, m), 1.66-1.87 (5H, m), 2.26 (3H, s), 5.00 (2H, s), 7.22 
(4H, dd), 7.3 (2H, d), 7.47 (2H, d), 7.62 (1H. s), 8.02 (2H,d), 8.30 (1H, s), 12.2 (1H, broad). 

EXAMPLE 328 (general procedure (D) 

4-f1-(4-CYdohex-1-envlphenviy3-(4-fluoro-3-rt^ 

tetrazol-5-vl)benzamide 





HPLC-MS (method B): m/z: 580, R t = 7.67 min. 



WO OO/69810 PCT/DKOO/00264 

271 

General procedure (M) for the solution phase synthesis of compounds of general formula 
(Ik): 




. Ni N O 

(ik) 

5 

wherein R is C 1j6 -alkyl, 

X, D, and E are as defined in general formula (I), and 

10 Lea' is a leaving group such as -OSu, chloro, phenoxy, or 4-nitrophenoxy. 

In case the intermediate of the formula (IV) is a mixture of isomers, separation of these can 
either be performed by column chromatography of the intermediate of the formula (IV) or 
crystallisation of the intermediate imine. 



15 
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EXAMPLE 329 (general procedure (M)) 
4-M-(4-ferlBuMphenvl)-3-phenvlureidomethv^ 




5 Step 1: 

Step 1 is the same as described in general procedure (K). Alternatively, it can be performed 
as described for step A of the general procedure (F). 

Step 2: 

10 4-[(4-fert-Butylphenylamino)methyl]benzoic acid methyl ester (18.3 g, 61 mmol, prepared as 
described above) was dissolved in THF (300 mL) and A/,AWiisopropylethylamine (15 mL, 
3.13 mmol), a catalytic amount of 4-dimethylaminopyridine, and di-te/f-butyldicarbonate (14.8 
g, 68 mmol) was added. The resulting mixture was refluxed for 16 hours, cooled and concen- 
trated in vacuo . 

15 

Step 3: 

The residue was dissolved in ethanol (450 mL) and added 4N aqueous sodium hydroxide 
(135 mL) and the mixture was stirred at room temperature for 3 days. 4N Hydrochloric acid 
(140 mL) was added with occasional cooling by addition of crushed ice. The mixture was fil- 
20 tered and the solid was washed with water and dried in vacuo at 30°C to afford 14.5 g (62%) 
of 4-{[fe/t-butoxycarbonyl-(4-ferf-butylphenyl)amino]methyl}benzoic acid as a solid. 

1 H NMR (CDCI 3 ): 5 1.29 (9H, s), 1.42 (9H, s), 4.89 (2H, s), 7.10 (2H, bd), 7.28 (2H, d). 7.37 
(2H, d), 8.05 (2H, d). 

25 

HPLC-MS (Method B): R t = 8.10 min, m/z = 328 ((M-*Bu)+1) (trace: 384 (M+1)). 
Step 4: 

The above benzoic acid (2.80 g, 7.3 mmol) was dissolved in DMF (20 mL) and 1-hydroxy- 
30 benzotriazol (1.18 g, 8.8 mmol) and A/^-dimethylaminopropyO-N^ethylcarbodiimide hydro- 
chloride (1.54 g, 8.0 mmol) were added and the resulting mixture was stirred at room tern- 



WO OO/69810 



273 



PCT/DKOO/00264 



perature for 1 hour. 5-Aminotetrazole hydrate (0.90 g, 8.8 mmol) was added and the mixture 
was stirred at room temperature for 16 hours. Water (75 mL) was added and the mixture was 
extracted with ethyl acetate (2 x 75 mL). The combined organic phases were washed with a 
mixture of water and saturated aqueous sodium chloride (1 :1 , 2 x 100 mL) and water (100 
5 mL), dried (MgS0 4 ) and concentrated in vacuo . The residue was crystallised from diethyl 
ether (30 mL) to afford 1 .89 g (57%) of (4-te^butylphenylM4-(2W-tetrazol-5- 
ylcarbamoyl)benzyl]carbamic acid tert-butyl ester as a solid. 

1 H NMR (CDCI 3 ): 8 1.29 (9H t s), 1.43 (9H, s), 4.93 (2H, s), 7.13 (2H f bd), 7.30 (2H, d), 8.28 
10 (2H,d), 12.5 (1H,s). 

HPLC-MS (Method B): R, = 7.63 min, m/z = 395 ((M- ! Bu)+1) (trace: 451 (M+1)). 

Step 5: 

15 The above carbamic acid fert-butyl ester (1.7 g, 3.77 mmol) was suspended in ethyl acetate 
(12 mL) and a 3.4 M dry HCI solution in ethyl acetate (12 mL) was added and the suspension 
was stirred at room temperature for 16 hours. The mixture was concentrated in vacuo and re- 
suspended in ethyl acetate. Concentration in vacuo afforded 1.49 g (100%) of 4-[(4-tert- 
butylphenylamino)methyl]-A/-(2H-tetrazol-5-yl)benzamide hydrochloride as a solid. 

20 

1 H NMR (DMSO-d 6 ): 5 1.37 (9H, s), 4.56 (2H, s), 7.18 (2H, bd), 7.38 (2H, d), 7.68 (2H, d), 
8.19 (2H,d), 12.4 (1H, s). 

HPLC-MS (Method B): R t = 5.22 min, m/z = 351 (M +1). 

25 

Step 6: 

The above benzamide hydrochloride (242 mg, 0.63 mmol) was mixed with dichloromethane 
(10 mL), A/,A/-diisopropylethylamine (330 }aL, 1.89 mmol), and phenylisocyanate (68 nL, 0.63 
mmol) and the resulting mixture was stirred at 25°C for 16 hours. Alternatively, Lea'-X-D can 

30 be used in which case a base such as triethylamine, diisopropylethylamine, dicyclohexyl- 
methylamine or any tertiary amine or potassium carbonate has to be added. The mixture was 
diluted with dichloromethane (20 mL) and the mixture was washed with saturated aqueous 
citric acid (20 mL), the organic phase was dried (MgS0 4 ) and concentrated in vacuo . The 
residue was crystallised from diethyl ether to afford 141 mg (48%) of the title compound as a 

35 solid. 
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1 H NMR (DMSO-d 6 ): 5 1.29 (9H. s), 5.00 (2H, s), 6.95 (1H, t), 7.2-7.3 (4H, m), 7.3-7.5 (7H, 
m), 8.04 (2H, d). 8.18 (1H, s), 12.3 (1H, s). 

5 HPLC-MS (Method B): R, = 7.22 min, m/z = 470 (M+1). 

Similarly, the following compounds were made. 

EXAMPLE 330 (general procedure (M)) 
10 4-r3-(3.5-Bis(trifluoromethvnphenvl)-1-(4-terf-butvlphenvl)ureidomethvn-A/-(2^/-tetrazol-5- 
yQbenzamide 



1 H NMR (DMSO-d 6 ): 5 1.29 (9H, s), 5.01 (2H, s), 7.30 (1H, t), 7.43 (2H, d), 7.47 (2H, d), 7.64 
15 (1H, s), 8.05 (2H, d), 8.25 (2H, s), 9.00 (1H, s) 12.3 (1H, s). 

HPLC-MS (Method B): R, = 8.43 min, m/z = 606 (M +1). 

EXAMPLE 331 (general procedure (M)) 

20 4-ri-(4-te/t-Butvlphenvl)-3-(4-chloro-3-trifluoromethvlphenyl)ureidomethvll-A/-(2H-tetrazol-5- 
vDbenzamide 



1 H NMR (DMSO-d a ): 5 1.28 (9H. s), 5.01 (2H, s), 7.23 (2H, d), 7.40 (2H, d), 7.45 (2H, d), 7.56 
25 (1H, d), 7.80 (1H, dd), 8.05 (3H, m), 8.73 (1H, s) 12.3 (1H, s). 
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HPLC-MS (Method B): R, = 8.18 min, m/z = 572 (M +1). 
EXAMPLE 332 (general procedure (M)) 

4-f1-(4-tert-Butvlphenvl) -3-(4-trifluoromethvlsulfanvlphenvnureidomethvll-/V-(2A7-tetrazol-5- 
yQbenzamide 



HN - JL L ^ 



TX4 



1 H NMR (DMSO-d 6 ): S 1.28 (9H, s), 5.02 (2H, s), 7.21 (2H, d). 7.38 (2H, d), 7.46 (2H, d), 7.56 
(2H, d), 7.63 (2H, d), 8.04 (2H, d). 8.64 (1H, s) 12.3 (1H, s). 

HPLC-MS (Method B): R, = 8.20 min, m/z = 570 (M +1). 

EXAMPLE 333 (general procedure (M)) 

4 -ri-(4-tert-Butvlphenvl)-3-(3.5-dichlorophenvl)ureidQmethvn-/V-(2H-tetrazol-5-vn-benzamide 

HjC-4-CHj 
. N -N O i^Sl 

HN - JL Jl L 1 

N iT^l T H 

O \J 
CI 

1 H NMR (DMSO-d 6 ): 5 1.35 (9H. s), 4.95 (2H, s). 6.88 (1H, s), 6.96 (1H, t), 7.10 (2H, d), 7.38 
(2H, d), 7.43 (4H, m), 8.13 (2H, d), 8.64 (1H, s) 12.3 (1H, s). 



HPLC-MS (Method B): R, = 7.98 min, m/z = 538 (M +1). 
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EXAMPLE 334 (general procedure (M)) 

4-ri-(frans-4-tert-Butvlcvclo^ 

methvll-/V-(2H-tetrazol-5-yl)benzamide 



1 H NMR (DMSO-(y 6 ): 5 7.98 (3H, m), 7.42 (2H, d), 7.32 (1H f d), 7.18 (1H t d), 7.13 (1H, s), 
4.55 (2H, broad), 3.88 (2H, d), 1.80-0.85 (10H, m), 0.80 (9H, s), 0.60 (2H, m), 0.33 (2H, m). 

HPLC-MS (method B): m/z: 614, R t = 8.32 min. 

10 

Synthesis of intermediate 4-cyclopropylmethoxy-2-trifluoromethylphenylamine: 



1-Nitro-4-hydroxy-2-trifluromethylbenzene (5.0 g, 14 mmol) and cyclopropylcarbinol (1.75 g, 
15 24 mmol) were dissolved in THF (20 mL) under nitrogen. Triphenylphosphine (9.5 g, 36 

mmol) was added and diethyl azodicarboxylate (5.7 mL, 36 mmol) dissolved in THF (10 mL) 
was added over 30 minutes. The reaction mixture was stirred at 20°C for 16 hours and then 
concentrated in vacuo . The residue was dissolved in ethyl acetate (25 mL) and heptane (40 
mL). The mixture was filtered and the filtrate was concentrated in vacuo . The residue was 
20 purified by flash chromatography (350 g silica) using heptane and ethyl acetate (9:1) as elu- 
ent to give 1.4 g of 4-cyclopropylmethoxy-1-nitro-2-trifluoromethylbenzene. 

HPLC-MS (method B): m/z: 262 , R t = 7.6 min. 

25 Stannous chloride (4.75 g, 21 mmol) was added to a solution of 4-cyclopropylmethoxy-1- 
nitro-2-trtfluoromethylbenzene (1.1 g, 4.2 mmol) in ethanol (12 mL). The reaction tempera- 
ture was raised to 70°C for 1 .5 hour. The reaction mixture was concentrated in vacuo and the 
residue dissolved in ethyl acetate (20 mL). Water (15 mL) was added and sodium hydrogen 




5 
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carbonate was added until pH 7. The mixture was filtered and the organic phase collected. 
The aqueous phase was extracted with ethyl acetate (20 mL). The combined organic phases 
were dried (MgS0 4 ) and concentrated in vacuo . The residue was purified by flash chroma- 
tography (38 g) using heptane and ethyl acetate (9:1 ) as eluent to give 0.49 g of 4- 
5 cyclopropylmethoxy-2-trifluoromethylphenylamine. 

1 H NMR (DMSO-cfe): 5 6.98 (1H, d), 6.85 (1H, s), 6.79 (1H, d), 5.10 (2H, broad), 3.72 (2H, d), 
1.15 (1H, m), 0.53 (2H, m), 0.31 (2H, m). 

10 HPLC-MS (method B): m/z: 232, R t = 5.9 min. 

This intermediate product was transformed to the corresponding phenylcarbamate using the 
same methodology as described in example 239 and used for the synthesis of the title com- 
pound . 

15 

EXAMPLE 335 (general procedure (M)) 
441-(4-Cvclohexvlphenyl)-3-(2,5-dichto 
benzamide 



The intermediate 2,5-dichloro-3-thienylisocyanate was prepared by a Curtius reaction on 2,5- 
dichloro-3-thienylcarboxylic acid. 



1 H NMR (DMSO-cfe): 8 7.63 (s, 1H), 7.49 (d, 2H), 7.33 (d, 2H), 7.27 (s, 1H), 7.22 (dd f 4H), 
25 4.88 (s, 2H), 1 .8-1 .6 (m, 5H), 1 .4-1 .2 (m, 6H) 




20 



HPLC-MS (method B): m/z: 567, R t = 8.5 min. 



WO OO/69810 



278 



PCT/DKOO/00264 



EXAMPLE 336 (general procedure (M)) 

443-M-(4-Chlorophenvl)ethvlH^ 

benzamide 



HPLC-MS (Method B): m/z = 558 (M+1 ), R t = 7.83 min. 

1 H NMR (DMSO-d 6 ): 8 1 .2 - 1 .4 (8H, m), 1.7 ™ 1.8 (5H, m), 4.90 (3H, m), 7.1 - 7.2 (4H, m), 
7.35 (5H, m), 7.52 (1 H f m), 8.02 (2H, d). 

EXAMPLE 337 (general procedure (M)) 
4-[3-H-(4-Chlorophenyl)ethYlH-(4-CYcl^^ 
benzamide, enantiomer A, first eluted 



15 

The compound of example 336 was separated into pure enantiomers using a (R,R)-Whelk-0 
1 column (250-21.1 mm, Regis) eluted with n-heptane:ethanol, 1:1 at a flow rate of 15 
mL/min. The compound was dissolved in ethyl acetate:ethanol:acetic acid:n-heptane 
(0.9:1.1:0.09:1.1), 5 mg/ml, injected in portions of 10 mg (2 ml) and detected at 225 and 254 
20 nm. The two enantiomers A and B eluted at T R 9-12 min (A) and T R 37-42 min (B), respec- 
tively, and the fractions were collected (10 mL/fraction) and pooled. The purity of the enanti- 
omers was determined using a Chiralcel OD (250-4. 6mm, Daicel) column eluted with etha- 
nol:(n-heptane+0.1% TFA), 40:60 at a flow rate of 0.6 mL/min, T R (A): 14.6 min and T R (B): 
12.0 min. 

25 

Used instruments: 




o CH 3 



5 




O CH 3 



WO OO/69810 



279 



PCT/DKOO/00264 



HP1090 (analytical runs), Gilson HPLC system (preparative runs). 

EXAMPLE 338 (general procedure (M)) 
4-f341-(4-Chlorophenvl)e^ 
benzamide, enantiomer B, second eluted 



This compound was obtained as the second eluting enantiomer (enantiomer B) of example 
337. For HPLC-data, see example 337. 

EXAMPLE 339 (general procedure (M)) 

4- M-(4-fert-Butylphenyl)-3-(3-methvte^ 

5- vl)benzamide 



4-Methoxy-3-methylsulfonylaniline was prepared as described in Holmes, Ingold & Ingold, J. 
Chem. Soc., 1927, 1684-90, and the corresponding isocyanate was prepared using the tri- 
phosgene method described in example 240. 



1 H NMR (DMSO-d 6 ): 8 1.30 (9H, s), 3.22 (3H, s), 3.90 (3H, s), 5.00 (2H, s), 7.2 (3H, m), 7.40 
(2H, d), 7.45 (2H, d) t 7.80 (1H, dd), 7.94 (1H, d), 8.03 (2, d), 8.48 (1H, s) r 12.2 (H, s). 




O CH 3 




CH 3 
H 3 C-4~CH 3 



HPLC-MS (Method B): m/z = 578 (M+1), R t = 5.63 min. 
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EXAMPLE 340 (general procedure (M)) 

4-n-(4-CvclohexY(phenyl)-3-re^ 

tetrazol-5-vl)benzamide 




5 



1 H NMR (DMSO-(/ 6 ): 5 1.2-1.4 (5H, m), 1.55-1.8 (5H, m), 3.22 (3H, s) f 3.90 (3H, s), 4.99 (2H, 
s), 7.2 (5H, m), 7.44 (2H, d), 7.79 (1H f dd), 7.92 (1H, d), 8.02 (2H, d), 8.47 (1H, s), 11.9 (1H, 
s),12.3(1H,s). 

10 HPLC-MS (Method B): m/z = 604 (M+1), R t = 6.40 min. 

EXAMPLE 341 (general procedure (M)) 

4-ri-(4-Cvclohexylphenyl)-3-(6-trifluorom 

tetrazol-5-yl)benzamide 



Using isocvanate formed in situ from (substituted) 2-aminobenzothiazole and diphosgene in 
pyridine: 

2-Amino-6-(trifluoromethoxy)benzothiazole (334 mg, 1.43 mmol) was dissolved in pyridine (5 
20 mL). Diphosgene (0.1 mL, 0.83 mmol) was added and the reaction mixture was stirred for 2 
hours at room temperature. 4-[(4-cyclohexylphenylamino)methyl]-W-(2H-tetrazol-5-yl)benz- 
amide (400 mg, 1 .06 mmol) was added and the reaction mixture was heated to 80°C for two 
hours. The reaction mixture was poured into acetonitrile (50 mL) and stored at -20 °C over- 
night and the resulting precipitate was subsequently collected by filtration to afford the title 
25 compound . 




15 



f f 
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HPLC-MS (Method D); R t = 6.20 min, m/z = 637 (M+1). 

EXAMPLE 342 (general procedure (M)) 

4-n-(4-Cydohexy[phenyl)-3-(6-nitro^ 

benzarnide 




HPLC-MS (Method D): R t = 5.67 min, m/z = 598 (M+1). 
EXAMPLE 343 (general procedure (M)) 

2-{3-(4-Cvclohexvlphenyl)-344-(2H-tetrazol-5-vl(^rbamov0benzvnureido)benzothiazole-6^ 
carboxvlic acid ethyl ester 




HPLC-MS (Method D): R t = 5.83 min, m/z = 625 (M+1). 
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EXAMPLE 344 (general procedure (M)) 

4-f1-(4-Cvclohexvlphenvn^ 

benzamide 



1 H NMR (DMSO-d 6 ): 8 1 .2-1 .4 (m, 5H), 1 ,7-1 .8 (m, 5H), 5.00 (s, 2H), 6.93 (d, 1 H), 7.22 (m, 
4H), 7.34 (t, 1H), 7.45 (m, 3H), 7.60 (s, 1H), 8.05 (d, 2H), 8.53 (s, 1H), 12.4 (bs, 1H). 

HPLC-MS (method B): R t = 7.93 min, m/z = 580 (M +1). 

EXAMPLE 345 (general procedure (Ml) 
4-[3-(2-BromobenzvO-1-(4-cvciohexviphenvQ^ 



1 H NMR (DMSO-d 6 ): 5 1.2-1.5 (m, 5H), 1.7-1.8 (m, 5H), 4.25 (d, 2H), 4.92 (s, 2H), 6.46 (m, 
1H), 7.15-7.30 (m, 6H), 7.45 (m, 3H), 7.56 (d, 1H), 8.07 (d, 2H), 12.4 (s, 1H). 

EXAMPLE 346 (general procedure (M)) 

4-n-(4-CvclohexYlphenvO-3-(3.4-dfc^ 

benzamide 





o 



Br 
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'H NMR (DMSO-cfe): 5 1.3-1.4 (m, 5H), 1.7-1.8 (m, 5H), 5.00 (s, 2H). 7.22 (m, 4H), 7.45 (m, 
3H), 7.83 (s, 1H), 8.04 (d, 2H), 8.53 (s, 1H), 12.4 (s, 1H). 

HPLC-MS (method B): R t = 8.07 min, m/z = 564 (M +1). 

EXAMPLE 347 (general procedure (M)) 

4-f1-(4-CvdohexvlphenylV3-(4-trifluoromethoxvbenzvnureidomethvn-A/-(2H-tetrazol-5-vl)- 
benzamide 



1 H NMR (DMSO-d 6 ): 8 1.2-1.4 (m, 5H), 1.7-1.8 (m, 5H), 2.57 (s, 1H), 4.28 (d, 2H). 4.91 (s, 
2H), 6.57 (t, 1H), 7.14 (d, 2H), 7.22 (d, 2H), 7.29-7.40 (m, 6H), 8.02 (d, 2H), 12.3 (s, 1H). 

HPLC-MS (method B): R, = 7.68 min, m/z = 594 (M +1). 

EXAMPLE 348 (general procedure (M)) 

4-[1-(4-Cyclohexylphenyl)-3-(2-trifluoromethoxybenzyl)ureidomethyl]-A/-(2W-tetrazol-5-yl)- 
benzamide 



1 H NMR-(DMSO-cfe): 5 1.2-1.4 (m, 5H), 1.7-1.8 (nv5H), 2.55 (s, 1H), 4.34 (d, 2H),'4T91 (s, 
2H), 6.44 (t, 1H), 7.17 (d, 2H), 7.22 (d, 2H), 7.29-7.42 (m, 6H), 8.02 (d, 2H), 12.3 (s, 1H). 




o 




HPLC-MS (method B): R, = 7.72 min, m/z = 594 (M +1). 
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EXAMPLE 349 (general procedure (M)) 

4-r3-(3-Bromophenyl)-1-(4-cvdohex-1-enylphen^ 

benzamide 



1 H NMR <DMSO-d 6 ): 5 1.59 (m, 2H), 1.72 (m, 2H), 2.17 (m, 2H), 2.35 (m, 2H), 5.01 (s, 2H), 
6.19 (t, 1H) t 7.1-7.25 (m, 4H), 7.5-7.5 (m, 5H), 7.79 (s, 1H), 8 : 04 (d, 2H), 8.42 (s, 1H), 12.4 
(s,1H). 

10 HPLC-MS (method C): R t = 5.73 min, m/z = 574 (M +1). 

EXAMPLE 350 (general procedure (M)) 

4-ri-(4-Cvdohexvlphenvl)-3-(2-trifl^ 

benzamide 



1 H NMR (DMSO-cfe): 5 1.2-1.4 (m, 5H), 1.7-1.8 (m, 5H) f 4.99 (s ? 2H), 6.44 (t, 1H), 7.12 (t, 
1H), 7.20 (s, 1H), 7.25-7.35 (m, 6H), 7.49 (d, 2H), 8.05 (d, 2H), 8.11 (d, 1H), 12.4 (s, 1H). 




5 



15 




20 HPLC-MS (method B): R t = 8.20 min, m/z = 580 (M +1). 
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EXAMPLE 351 (general procedure (M)) 

4-ri-(4-Cyclohex-1-envlphenyl)-3-(2-trifl^ 

vQbenzamide 



'H NMR (DMSO-de): 5 1.60 (m, 2H), 1.71 (m, 2H), 2.17 (m, 2H), 2.33 (m, 2H), 5.01 (s, 2H), 
6.19 (m, 1H), 7.15 (t, 1H), 7.30-7.50 (m, 9H). 7.99 (d, 1H), 8.05 (d, 2H), 12.4 (s, 1H). 

HPLC-MS (method B): R, = 7.90 min, m/z = 578 (M +1 ). 

EXAMPLE 352 (general procedure (M)) 

441-(4-Cvclohex-1-envlphenvn-3-(3-tiifluoromethoxvphenvl)ureidomethvl1-A/-(2H-tetrazol-5- 
vDbenzamide 



1 H NMR (DMSO-de): 5 1.60 (m, 2H), 1.70 (m, 2H), 2.18 (m, 2H), 2.34 (m, 2H), 5.00 (s, 2H), 
6.19 (t, 1H), 6.93 (d, 1H), 7.22 (d. 2H), 7.35 (t, 1H), 7.4-7.5 (m, 5H), 7.60 (s. 1H), 8.03 (d. 
2H), 8.53 (s. 1H), 12.4 (s, 1H). 

HPLC-MS (method B): m/z = 578 (M +1), R t = 7.77 min. 
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EXAMPLE 353 (general procedure (M)) 

4-r3-Biphenyl-2-ylmethvl-1-(4-cyclohex-1-envto^ 

benzamide 



1 H NMR (DMSO-c/ 6 ): 5 1.59 (m, 2H), 1.70 (m, 2H), 2.15 (m, 2H), 2.33 (m, 2H), 4.21 (d, 2H), 
4.90 (s, 2H), 6.15 (t, 1H), 6.28 (t, 1H), 7.10 (d, 2H), 7.18 (d, 1H), 7.3-7.5 (m, 15H), 7.95 (s, 
1H), 8.00 (d, 2H) t 12.3 (s, 1H). 

10 HPLC-MS (method B): R t = 7.78 min, m/z = 584 (M +1). 

EXAMPLE 354 (general procedure (M)) 
4-f3-Biphenyl-2-ylmethyH-(4-cyclohexylpheny^ 



15 

1 H NMR (DMSO-cfe): 5 1.15-1.4 (m, 5H), 1.6-1.8 (m, 5H) f 4.20 (d, 2H), 4.88 (s, 2H), 6.16 (t, 
1H), 7.08 (d, 2H), 7.11 (m, 3H), 7.3-7.45 (m, 1 1H), 8.00 (d, 2H), 12.4 (s, 1H). 




5 
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EXAMPLE 355 (general procedure (M)) 

(RM43-M-(4-Bromophenvl)e^^ 

vDbenzamide 



HPLC-MS (method B): R, = 7.72 min, m/z = 601 (M +1). 

EXAMPLE 356 (general procedure (M)) 
4-f3-(3-BromophenY0-1-(4-cvd 



1 H NMR (DMSO-d 6 ): 5 1.3-1.5 (m, 5H), 1.7-1.8 (m, 5H), 4.99 (s, 2H), 7.1-7.2 (m, 7H), 7.4-7.5 
(m, 3H), 7.78 (s, 1H), 8.02 (d, 2H), 8.40 (s, 1H), 12.4 (s, 1H). 

15 HPLC-MS (method B): m/z - 576 (M +1), R t = 7.88 min. 

EXAMPLE 357 (general procedure (M)) 
4-ri-(4-Cyclohexvlphenyl)-3-(3-terf-b^^ 




O CH 3 



5 



10 





20 
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1 H NMR (DMSO-d 6 ): 5 1.25 (s. 9H), 1.3-1.5 (m, 5H), 1.7-1.8 (m, 5H), 4.99 (s, 2H), 6.99 (d, 
1H), 7.1-7.3 (m, 6H), 7.4-7.5 (m, 3H), 8.05 (d, 2H), 8.13 (s, 1H), 12.4 (s, 1H). 

HPLC-MS (method C): m/z = 552 (M +1), R t = 6.27 min. 

5 

EXAMPLE 358 (general procedure (M)) 

4-H -(4-Cyclohex-1 -envlphenyl)-3-(2,2.4,4-tetrafluoro-4H-benzof 1 .31dioxin-6-vl)ureidomethvll- 
A/-(2rt-tetrazol-5-yl)benzamide 




10 

1 H NMR (DMSO-d 6 ): 5 1.60 (2H, m), 1.70 (2H, m), 2.17 (2H, brs), 2.35 (2H, brs), 5.03 (2H, 
s). 6.20 (1H, s), 7.20-7.30 (2H, m). 7.35-7.50 (6H, m), 7.85, (1H, d). 8.04 (3H, m), 8.65, (1H, 
s), 12.40 (1H, s). 

15 EXAMPLE 359 (general procedure (M)) 

4-r3-(3-Cvano-5-trifluoromethvlphenvl)-1-(4-cvclohexvlphenvl)ureidomethyll-A/-(2H-tetrazol-5- 
vDbenzamide 




1 H NMR (DMSO): 5 12.40 (s, 1H); 8.90 (s, 1H); 8.25 (s, 1H); 8.20 (s, 1H); 8.02 (d, 2H); 7.86 
(s, 1H); 7.48 (d, 2H); 7.22 (s, 4H); 5.00 (s, 2H); 1.85-1.65 (m, 5H); 1.45-1.20 (m, 5H). 



HPLC-MS (Method B): m/z = 589 (M+1). R, = 5.83 min. 

25 
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Preparation of 3-Amino-5-trifluoromethylbenzonitrile: 

Commercially available 3-nitro-5-trifluoromethylbenzoic acid (10 g, 42.5 mmol) was dissolved 
in toluene (50 mL) and DMF (0.5 ml_) and added thionyl chloride (5 mL). The mixture was 
refluxed for 4 hours. After cooling to 20°C, the volatiles were removed in vacuo . The residue 
5 was re-dissolved in toluene (50 mL) and stripped. Toluene (50 mL) was added to the residue, 
and the solution was cooled on ice and added concentrated aqueous ammonia (10 mL). The 
mixture was stirred overnight and allowed to reach 20°C. 3-Nitro-5-trifluoromethylbenzamide 
was collected by filtration. 

10 The above 3-nitro-5-trifluoromeUiylbenzamide (7.25 g) was dissolved in DMF (25 mL) and 
added to an ice-cooled solution of POCI 3 (10 mL) in DMF (20 mL). The mixture was stirred 
30 min at 0°C and then heated to 40°C for 4 hours. The reaction mixture was added to ice 
(300 mL), stirred for 1 hour and 3-nitro-5-trifluoromethylbenzonitrile was collected by filtra- 
tion. 

15 

3-Nitro-5-trifluoromethylbenzonitrile (1 g, 4.63 mmol) was dissolved in methanol (8 mL) and 
added activated charcoal (0.1 g), FeCI 3 -6H 2 0 (17 mg, 0.06 mmol) and A/,W-dimethylhydrazi- 
ne (3.7 mL, 48.6 mmol). The mixture was refluxed overnight. The mixture was filtered and 
the volatiles removed in vacuo . The residue was purified by chromatography on silica using a 
20 mixture of heptane and ethyl acetate (4:1 ) as eluent affording 3-amino-5- 
trifluoromethylbenzonitrile. 

The aniline was converted into the corresponding isocyanate by methods already described. 
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EXAMPLE 360 (general procedure (M)) 
4-r3-(3-Benzoxazol-2-YM-trifluorome^ 
(2H-tetrazol-5-vl)benzamide 



5 1 H NMR (DMSO-c/e): 5 1.32-1.50 (m,5H); 1.63-1.86 (m,5H); 5.04 (s,2H); 7.26 (s,5H); 7.43- 
7.55 (m,5H); 7.76-7.92 (m,3H); 8.05 (d,2H); 8.51 (d,1H); 8.84 (s f 1H); 12.17 (s,1H). 

Preparation of 2-(5-isocyanato-2-trifluoromethoxyphenyl)benzoxazole: 



10 

Concentrated sulphuric acid (26 mL) was added dropwise to a flask containing 26 m!_ of 
100% nitric acid while the temperature was kept at 2-6°C. Stirring was continued at this tem- 
perature while 2-(trifluoromethoxy)benzonitriIe (26.16 g, 0.1398 mol) was added dropwise. 
When the addition was complete, the mixture was heated at 60°C for 1 hour and poured into 
15 ice water. The precipitate was filtered off and treated with aqueous sodium hydrogen car- 
bonate until neutral reaction. The crystals were collected and dried to afford 28.53 g (82%) of 
5-nitro-2-trifluoromethoxybenzoic acid. 

Mp 134-135°C. 

20 

1 H NMR (DMSO-tf 6 ): 5 7.79 (dd, 1H), 8.53 (dd, 1H), 8.64 (d, 1H), 14.13 (br s, 1H). 

A mixture of 5-nitro-2-trif1uoromethoxybenzoic acid (6.43 g, 25.6 mmol) and 128 mg of 10% 
Pd/C in 10 mL of absolute ethanol was stirred in a hydrogen atmosphere overnight at room 
25 temperature. The catalyst was filtered off and the filtrate was evaporated to dryness. The re- 




F 



F 
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residue was triturated with diethyl ether and the crystals were filtered off and dried to afford 
1.644 g (29%) of 5-amino-2-trifluoromethoxybenzoic acid. 

Mp 196-197°C. 

5 

1 H NMR (DMSO-cfe): 5 5.83 (br s, 2H), 6.74 (dd, 1H), 7.06 (m f 2H), 12.52 (br s, 1H). 

A mixture 750 mg of 5-amino-2-trifluoromethoxybenzoic acid (750 mg , 3.39 mmol) and 2- 
aminophenol (370 mg, 3.39 mmol) in 10 mL of polyphosphoric acid was heated and stirred at 

10 250°C for 3.5 hours. The mixture was poured into ice water under stirring, followed by addi- 
tion of NaHC0 3 until pH 8. The mixture was extracted with ethyl acetate. The organic phase 
was washed with water twice, brine, rinsed with activated charcoal, dried over MgS0 4 and 
evaporated to give an oil, which contained two compounds, according to TLC. This mixture 
was dissolved in DMF and separated on semi preparative HPLC (Gilson 215 Liquid Handler), 

15 stationary phase: RP18, mobile phase: Water/MeCN gradient 95%/5% - 5%/95% to afford 
216mg (22%) of 3-benzoxazol-2-yl-4-trifluoromethoxyphenylamine as crystals. 

Mp133-135°C. 

20 1 H NMR (DMSO-c/ 6 ): 5 5.73 (br s, 2H), 6.82 (dd, 1H), 7.23 (dd, 1H), 7.44 (m, 3H), 7.82 (m, 
2H). 

A solution of 3-benzoxazol-2-yl-4-trifluoromethoxypheny!amine (210 mg, 0.71 mmol) in 5 mL 
of dry toluene was stirred while 115 mL of 3.1N hydrochloric acid in ethyl acetate was ad- 

25 ded. The precipitate was concentrated by evaporation. Another 5 mL of toluene was added 
followed by evaporation. This procedure was repeated 3 times to remove excess of hydro- 
chloric acid. The amine hydrochloride was dissolved in 5 mL of toluene and trichloromethyl 
chloroformate (0.853 mL, 7.1 mmol) was added. The mixture was refluxed overnight under a 
nitrogen atmosphere, evaporated at 70°C followed by stripping with dry toluene. 

30 2-(5-lsocyanato-2-trifluoromethoxyphenyl)benzoxazole (160 mg, 70%) was obtained as crys- 
tals and used immediately to synthesize the title compound . 
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EXAMPLE 361 (general procedure (M)) 

4-r3-(2,5-Bis(trifluoromethvl)phenvl)-1-(4-cyclohex-1-envlphenvl)ureidomethvn-/V-(2H- 
tetrazol-5-vl)benzamide 



HPLC-MS (method B): m/z: 630, R, = 8.48 min. 

'H NMR (DMSO-cfe): 5 1.54-1.62 (2H, m), 1.68-1.78 (2H, m), 2.18 (2H, broad), 2.34 (2H, 
broad), 5.02 (2H, s), 6.21 (1H, broad), 7.32 (2H, d), 7.48 (4H, dd), 7.65 (1H, d), 7.90 (1H, d). 
8.02 (2H, d), 8.40 (1H, s), 11.95 (1H, broad). 

EXAMPLE 362 (general procedure (M)) 

4-ri-(4-Cvclohex-1-envlphenvl)-3-(3-methvl-5-trifluoromethvlphenvl)ureidomethvn-A/-(2H- 
tetrazol-5-vl)benzamide 



HPLC-MS (method B): m/z: 576, R, = 8.02 min. 

1H NMR (DMSO-d 6 ): 5 1.60 (2H,m), 1.70 (2H,m), 2.17 (2H,m), 2.32 (3H,s), 2.35 (2H,m), 5.02 
(2H, s), 6.20 (s, 1H), 7.12 (1H,s), 7.24 (2H.d), 7.42 (2H,d), 7.46 (2H,d), 7.60 (1H,s), 7.74 
(1H,s), 8.03 (2H,d), 8.49 (1H,s), 12.39 (1H,s). 

Microanalysis: calculated for C 3 oH28F3N 7 0 2 : 
62.60% C; 4.90% H; 17.03% N. Found: 
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62.57% C; 4.95% H; 17.07% N. 

EXAMPLE 363 (general procedure (M)) 
4-ri-(4-tert-BuWlcvclohexyl)^ 
5 tetrazol-5-vl)benzamide 



HPLC- MS (method D): m/z: 558, R t = 5.44 min. 

10 'H NMR (DMSO-d 6 ): 5 0.83 (9H,s), 0.96 (1H, m), 1.14 (2H,m) f 1.44 (2H,m), 1.73 (4H,m), 2.25 
(3H, s), 4.04 (1H,m), 4.64 (2H,s), 7.10 (1H,s), 7.40 (2H,d), 7.59 (1H,s), 7.75 (1H,s), 8.03 
(2H,d), 8.66 (1H,s), 12.49 (1H,s). 

EXAMPLE 364 
15 2-(3-(4-Cyclohexvlphenvl)-3-f4-(^ 
carboxvlic acid 



2-{3-(4-Cyc!ohexylphenyl)-3-[4-^^ 
20 carboxylic add ethyl ester (16 mg, 0.025 mmol) was dissolved in ethanol (4 mL). Sodium hy- 
droxide (1 mL, 4 N) was added and the reaction mixture was left at room temperature for 16 
hours. Hydrochloric acid (4 mL, 1 N) was added, and the resulting precipitate was subse- 
quently collected by filtration to afford the title compound . 




F 
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HPLC-MS (Method B): R t = 6.68 min, m/z = 597 (M+1 ). 



EXAMPLE 365 (general procedure (M)) 
4-ri-(4-Cydohexylphenyl)-3-(6-methoxvbenzothiazol-2^^^^ 
5 benzamide 




HPLC-MS (Method D): R t = 5.53 min, m/z = 583 (M+1). 

10 EXAMPLE 366 (general procedure (M)) 
4-ri-(4-Cyclohexvlphenyl)-3-(2,2A 
(2H-tetrazol-5-yl)benzamide 




15 HPLC-MS (Method D): R t = 6.17 min, m/z = 626 (M+1). 



EXAMPLE 367 (general procedure (M)) 

443-(4-Butoxy-3-methylsulfonvlphenyl)-M^ 

yllbenzamide 
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4-Butoxy-3-methylsulfonylaniline was prepared from 4-methoxy-3-methylsulfonylaniline as 
described in Gitis, Malinovskii, Prokhoda & Sribnaya J. Gen. Chem.USSR (Engl. Transl.) 
1960 (30), 3045-7, and the corresponding isocyanate was prepared using the triphosgene 
method described in example 240. 



'H NMR (DMSO-d 6 ): 5 4.11 (2H, t), 4.96 (2H, s), 7.18 (3H, m), 7.37 (5H, m), 7.9 (3H, m), 8.45 
(1H,s). 

HPLC-MS (Method B): m/z = 620 (M+1), R, = 6.97 min. 

10 

EXAMPLE 368 (general procedure (M)) 

4- [3-(4-Butoxv-3-methvlsulfonvlphenvl)-1-(4-cvclohexvlphenvl)ure.idomethvn-A/-(2/-/-tetrazol- 

5- vl)benzamide 



1 H NMR (DMSO-cf 6 ): 5 0.94 (3H. t), 1.3-1.55 (8H, m), 1.7-1.8 (8H, m), 3.22 (3H, s), 4.10 (2H, 
t), 4.98 (2H, s), 7.2-7.3 (5H. m). 7.46 (2H. d), 7.78 (1H, dd). 7.93 (1H, d), 8.05 (2H, d), 8.45 
(1H.8). 12.4(1 H.s). 

20 HPLC-MS (Method B): m/z = 646 (M+1 ), R, = 7.70 min. 

EXAMPLE 369 (general procedure (M)) 

4-f1-(4-CYclohexvlphenvl)-3-(3-methvlsulfonvlmethvlphenvl)ureidomethvl1-N-(2H-tetrazol-5- 
vDbenzamide 



5 
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3-Methylsulfonylmethylphenyl isocyanate was prepared as follows: 

m-Nitrobenzyl chloride (4.21 g, 24.5 mmol) was dissolved in DMF (40 mL) and added sodium 
methanesulfinate (3.00 g f 29.4 mmol) and the resulting mixture was stirred at room tempera- 
ture for 16 hours. After evaporation of the solvent in vacuo the residue was partitioned be- 
5 tween water (100 mL) and ethyl acetate (100 mL). The aqueous phase was extracted with 
ethyl acetate (100 mL) and the combined organic phases were dried (MgS0 4 ) and evapo- 
rated in vacuo to afford 4.45 g (84 %) 1-methylsulfonylmethyl-3-nitrobenzene. 

1 H NMR (CDCI 3 ): 6 2.92 (3H. s), 4.39 (2H), 7.65 (1H, t), 7.80 (1H, d), 8.29 (2H, m). 

10 

1-MethyIsulfonylmethyl-3-nitrobenzene (4.70 g, 21.8 mmol) was added ethanol (70 mL) and 
the mixture was heated to reflux. At reflux the mixture was added SnCI 2 dihydrate (24.6 g, 
109 mmol) and heating at reflux was continued for 1 hour. After cooling, the mixture was 
poured into ice/water (200 mL) and neutralised (to pH 7) with 1 N sodium hydroxide. The 
15 mixture was filtered through celite, and the filter cake was washed with ethyl acetate. The 
phases from the combined filtrate and washings were separated, and the aqueous phase 
was extracted with ethyl acetate (2 x 150 mL). The combined organic phases were dried 
(MgS0 4 ) and evaporated in vacuo to afford 2.23 g (55%) 3-(methylsulfonylmethyl)aniline. 

20 1 H NMR (DMSO-de): 5 2.77 (3H. s), 3.76 (2H, bs), 4.15 (2H, s), 6.75 (3H, m), 7.18 (1H, t). 

The corresponding isocyanate was prepared using the triphosgene method described in ex- 
ample 240. 

25 1 H NMR (DMSO : d 6 ): 5 1 .2-1 .4 (6H, m, 1 .7-1 .8 (5H, m), 2.91 (3H, s), 4.40 (2H f s), 5.00 (2H, 
s), 6.99 (1H, d), 7.2-7.3 (5H, m), 7.46 (4H, m), 8.03 (2H, d), 8.32 (1H, s), 12.4 (1H, s). 

HPLC-MS (Method B): m/z = 588 (M+1 ), R t = 7.48 min. 
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EXAMPLE 370 (general procedure (M)) 

4- f1-(4-tert-ButvlphenvlV3^ 

5- vl)benzamide 



5 

3-(2-Methyl-2H-tetrazol-5-Yl)phenyl isocvanate was prepared as follows: 
m-Nitrocyanobenzene (10 g, 67.5 mmol) was dissolved in DMF and ammonium chloride (7.2 
g, 135 mmol) and sodium azide (8.8 g, 135 mmol) were added and the resulting mixture was 
stirred at 125°C for 16 hours. After cooling to room temperature, the mixture was poured into 
10 water (1 L), acidified with 1 N hydrochloric acid and filtered immediately. The mother liquor 
was left for 1 hour and filtered and the solid was washed with water and dried by suction to 
afford 9.3 g (72%) 5-(3-nitrophenyl)-2H-tetrazole. 

1 H NMR (DMSO-cfe): 8 7.94 (1H, t), 8.43 (1H, ddd), 8.48 (1H, dt), 8.85 (1H, t). 

1 5 

The above 5-(3-nitrophenyl)-2W-tetrazole (6.52 g, 34 mmol) was dissolved in DMF (75 mL) 
and potassium carbonate (14 g) and iodomethane (2.23 mL, 36 mmol) were added and the 
resulting mixture was stirred at room temperature for 16 hours. After evaporation in vacuo , 
the mixture was partitioned between water (150 mL) and ethyl acetate (100 mL). The aque- 
20 ous phase was extracted with ethyl acetate (100 mL), and the combined organic phases 
were dried (MgS0 4 ) and evaporated in vacuo . The residue was washed with a mixture of 
heptane and diethyl ether to afford 7 g (100%) of a mixture of 1- and 2-methyl-5-(3- 
nitrophenyl)tetrazole. These isomers were separated using column chromatography. 

25 2-Methyl-5-(3-nitrophenyl)-2H-tetrazole (2.12 g, 10 mmol) was added ethanol (50 mL) and 
heated to reflux. At reflux, the mixture was added SnCl 2 dihydrate (1 1 .6 g, 52 mmol) and the 
mixture was heated at reflux for 2 hours. After cooling, the mixture was poured into ice/water 
(200 mL) and neutralised (to pH 7) with 1 N sodium hydroxide. The mixture was filtered 
through celite, and the filter cake was washed with ethyl acetate. For the combined filtrate 

30 and washings the phases were separated and the aqueous phase was extracted with ethyl 
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acetate (2 x 250 ml_). The combined organic phases were dried (MgS0 4 ) and evaporated in 
vacuo to afford 3-(2-methyl-2W-tetrazol-5-yl)aniline. 

1 H NMR (CDCI 3 ): 5 3.80 (2H, bs), 4.40 (3H, s), 6.79 (1H, ddd), 7.28 (1H. dd), 7.47 (1H, m), 
5 7.51 (1H, dt). 

The corresponding isocyanate was prepared using the triphosgene method described in ex- 
ample 240. 

10 HPLC-MS (Method B): m/z = 552 (M+1), R t = 6.58 min. 
EXAMPLE 371 (general procedure (M)) 

4-f1-(4-Cvclohexvlphenvn-3-r3-(2-methvl-2H-tetrazol-5-vl)phenvllureidomethyl}-A/-(2H- 
tetrazol-5-vl)benzamide 



1 H NMR (DMSO-cfe): 5 1.2-1.4 (6H, m), 1.6-1.8 (5H, m), 4.40 (3H, s), 5.01 (2H, s), 7.22 (4H, 
m), 7.40 (1H, t), 7.45 (3H, m), 7.65 (2H, d), 8.01 (2H, d), 8.23 (1H, s), 8.52 (1h, s), 12.0 (1H. 
bs). 

20 

HPLC-MS (Method B): m/z = 578 (M+1). R, = 5.37 min. 



15 
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EXAMPLE 372 

3-{4-f1-(4-ButylphenvO-3-(4-trifluoromethow^ 
acid 



4-Formylbenzoic acid (15 g, 100 mmol) was dissolved in DMF (250 mL) and 1-hydroxy- 
benzotriazole (14.9 g, 110 mmol) and A/-(3-dimethylaminopropyl)-N'-ethylcarbodiimide hy- 
drochloride (21.1 g, 1 10 mmol) were added and the resulting mixture was stirred at room 
temperature for 30 minutes. Triethylamine (34.8 mL, 250 mmol) and (^-alanine methyl ester 

10 hydrochloride (15.4 g, 1 10 mmol) were added and the resulting mixture was stirred at room 
temperature for 1 hour. More triethylamine (17.4 mL) and (3-alanine methyl ester hydro- 
chloride (7.7 g) were added and the mixture was stirred at room temperature for 16 hours. 
The mixture was concentrated in vacuo and the residue was partitioned between ethyl ace- 
tate (200 mL) and water (200 mL). The organic phase was dried (MgS0 4 ) and concentrated 

15 to afford 16.2 g (70%) of 3-(4-formylbenzoylamino)propionic acid methyl ester as an oil. 

1 H NMR (CDCI 3 ): 8 2.70 (2H, t), 3.69 (3H, s), 3.70 (2H, q), 7.68 (1H, bt), 7.9-8.0 (4H, m), 10.1 
(1H,s). 

20 The above propionic acid methyl ester (2.0 g, 8.5 mmol) was dissolved in DMF (20 mL) and 
triethyl orthoformate (10 mL), glacial acetic acid (1 mL), sodium cyanoborohydride (0.81 g, 
12.8 mmol) and 4-butylaniline 1.27 g, 8.5 mmol) were added and the resulting mixture was 
stirred at room temperature for 16 hours. The mixture was concentrated in vacuo and the 
residue was dissolved in ethyl acetate (100 mL) and washed with saturated aqueous sodium 

25 chloride (3 x 100 mL). The organic phase was dried (MgS0 4 ) and concentrated in vacuo . The 
residue was purified by column chromatography on silica gel eluting with a mixture of ethyl 
acetate and heptane (3:1) to afford 1.54 g (49%) of 3-{4-[(4-butylphenylamino)methyl]- 
benzoylamino}propionic acid methyl ester as an oil. 




5 
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1 H NMR (CDCI3): § 0.92 (3H, t), 1.33 (2H, m), 1.54 (2H P pentet), 2.50 (2H, t), 2.67 (2H, t), 
3.72 (5H, m), 4.38 (2H, s), 6.55 (2H, d), 6.83 (1H, bt), 6.98 (2H, d), 7.43 (2H, d), 7.74 (2H, d). 

The above propionic acid methyl ester (0.5 g, 1.4 mmol) was dissolved in acetonitrile (10 mL) 
5 and added N, A/-diisopropylethylamine (232 ^L, 1 .4 mmol) and 4-(trifluoromethoxy)phenyl- 
isocyanate (308 jxL, 2.0 mmol) and the resulting mixture was stirred at room temperature for 
16 hours. More 4-(trifluoromethoxy)phenylisocyanate (308 jiL, 2.0 mmol) was added and the 
mixture was stirred at room temperature for 16 hours. The reaction mixture was concentrated 
in vacuo . The residue was dissolved in ethyl acetate (50 mL) and washed with water (3 x 50 
10 mL), dried (MgS0 4 ) and concentrated in vacuo . The residue was purified by column chroma- 
tography on silica gel eluting with a mixture of ethyl acetate and heptane (1:1) containing 1% 
glacial acetic acid. This afforded 0.53 g (69%) of 3-{4-[1-(4-butylphenyl)-3-(4-trifluoro- 
methoxyphenyl)ureidomethyl]benzoylamino}propionic acid methyl ester as an oil. 

15 1 H NMR (DMSO-c/ 6 ): 5 0.98 (3H, t) ( 1.30 (2H f m), 1.55 (2H, quintet), 2.60 (4H, m), 3.48 (2H f 
q) ( 3.61 (3H, s), 4.95 (2H, s), 7.15 (4H. m), 7.22 (2H, d), 7.33 (2H, d), 7.54 (2H, d), 7.75 (2H, 
d), 8.30 (1H,s), 8.49 (1H,t). 

HPLC-MS (Method B): R, = 8.00 min, m/z = 572 (M+1). 

20 

The above propionic acid methyl ester (0.53 g, 0.93 mmol) was dissolved in 1,4-dioxane (50 
mL). 4N aqueous sodium hydroxide (6 mL) was added and the resulting mixture was stirred 
at room temperature for 4 hours. Glacial acetic acid (10 mL) was added and the mixture was 
concentrated in vacuo . The residue was dissolved in ethyl acetate (30 mL) and washed with 
25 water (30 mL). The aqueous phase was extracted with ethyl acetate (2 x 30 mL), and the 
combined organic extracts were dried (MgS0 4 ) and concentrated to afford 0.49 g (95%) of 
the title compound as an oil. 

1 H NMR (CDCI3): S 0.94 (3H, t), 1.37 (2H, m) f 1.62 (2H, quintet), 2.64 (2H, t), 2.71 (2H, t), 
30 3.73 (5H, m), 4.94 (2H, s), 6.29 (1H, s), 6.87 (1H, t), 7.04 (2H, d) f 7.09 (2H f d), 7.21 (2H, d), 
7.29 (2H, d), 7.34 (2H, d), 7.68 (2H, d). 
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EXAMPLE 373 

3-(4-f1-(4-te^BuWlphenyl)-3-(4-trifluoro^ 
acid 



5 

The above 3-(4-formylbenzoylamino)propionic acid methyl ester (2.0 g, 8.5 mmol) was dis- 
solved in DMF (20 ml_). Triethyl orthoformate (10 mL), glacial acetic acid (1 ml_), sodium 
cyanoborohydride (0.81 g, 12.8 mmol) and 4-fert-butylaniline 1.27 g, 8.5 mmol) were added 
and the resulting mixture was stirred at room temperature for 16 hours. The mixture was 

10 added saturated aqueous sodium chloride (100 mL) and the mixture was extracted with ethyl 
acetate (3 x 100 mL). The combined organic extracts were washed with saturated aqueous 
sodium chloride (3 x 100 mL). The organic phase was dried (MgS0 4 ) and concentrated jn_ 
vacuo . The residue was purified by column chromatography on silica gel eluting with a mix- 
ture of ethyl acetate and heptane (1:1) to afford 0.87 g (30%) of 3-{4-[(4-terf-butyIphenyl- 

15 amino)methyl]benzoylamino}propionic acid methyl ester as an oil. 

1 H NMR (CDCI 3 ): 8 1 .28 (9H f s), 2.67 (2H, t), 3.73 (5H, m), 4.04 (1 H, s), 4.38 (2H, s), 6.57 
(2H, d, 6.83 (2H, d), 7.19 (2H, d), 7.44 (2H, d), 7.73 (2H, d). 

20 HPLC-MS (Method B): R t = 6.63 min, m/z = 369 (M+1 ). 

The above propionic acid methyl ester (0.82 g, 2.2 mmol) was dissolved in acetonitrile (15 
mL) and added A/,A/-diisopropylethylamine (378 ^L, 2.2 mmol) and 4-(trifluoromethoxy)- 
phenylisocyanate (500 nL, 3.3 mmol). The resulting mixture was stirred at room temperature 

25 for 5 hours and at reflux for 16 hours. The cooled reaction mixture was concentrated in vacuo 
and the residue was dissolved in ethyl acetate (50 mL) and washed with water (2 x 50 mL), 
dried (MgS0 4 ) and concentrated in vacuo . The residue was crystallised from a mixture of 
ethyl acetate and heptane (1:1) containing 1% glacial acetic acid to afford 0.40 g (32%) of 3- 
{4-[1 -(4-te/^buty Ipheny l)-3-(4^ 

30 acid methyl ester as a solid. 




CH 3 
H 3 C-J-CH 3 
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'H NMR (CDCI3): 5 1.34 (9H, s), 2.67 (2H t t), 3.72 (5H, m), 4.94 (2H, s), 6.30 (1H, s), 6.80 
(1H, t), 7.1 (4H, m) f 7.3-7.4 (4H, m), 7.43 (2H, d), 7.70 (2H, d). 

The above propionic acid methyl ester (0.25 g, 0.44 mmol) was dissolved in 1 ,4-dioxane (25 
5 mL). 4N aqueous sodium hydroxide (6 mL) was added and the mixture was stirred at room 
temperature for 16 hours. 36% aqueous hydrochloric acid (10 mL) was added and the mix- 
ture was extracted with ethyl acetate (3 x 50 mL). The combined organic extracts were dried 
(MgS0 4 ) and concentrated in vacuo . The residue was crystallised from a mixture of diethyl 
ether and heptane to afford 0.10 g (42%) of the title compound as a solid. 

10 

1 H NMR (CDCI3): 8 1.33 (9H, s), 2.70 (2H, t), 3.71 (2H, q), 4.95 (2H, s), 6.32 (1H, s), 6.88 
(1H, t), 7.1 (4H, m), 7.28 (2H, d), 7.35 (2H, d), 7.43 (2H, ), 7.68 (2H, d). 

EXAMPLE 374 
15 4-f1-(4-ter£-Butvlphenyl)-3-(4-trffl^ 



benzamide 




4-Formylbenzoic acid methyl ester (10.6 g, 64 mmol) was dissolved in methanol (200 mL). 

20 4-tert-Butylaniline (9.61 g, 64 mmol) was added and the resulting suspension was refluxed 
for 15 minutes. After cooling to room temperature, TFA (5.18 mL, 68 mmol) was added fol- 
lowed by portion wise addition of sodium cyanoborohydride (3.26 g, 52 mmol). The resulting 
mixture was stirred at room temperature for 2 hours and concentrated in vacuo . The residue 
was partitioned between ethyl acetate (200 mL) and 1N aqueous sodium hydroxide (150 and 

25 100 mL). The organic phase was dried (MgS0 4 ) and evaporated in vacuo to afford 19.0 g 
(99%) of 4-[(4-fert-butylphenylamino)methyl]benzoic acid methyl ester as a solid. 

1 H NMR (CDCI3): 8 1.28 (9H, s), 3.92 (3H, s), 4.39 (2H, s) f 6.57 (2H, d), 7.20 (2H, d), 7.44 
(2H, d), 8.00 (2H, d). 

30 
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The above benzoic acid methyl ester (0.73 g, 2.44 mmol) was dissolved in acetonitrile (7 mL) 
and 4-trifluoromethoxyphenylisocyanate (405 fj.L, 2.68 mmol) was added. The resulting mix- 
ture was stirred at room temperature for 3 hours and then refluxed for 1 .5 hour. After cooling 
and concentration in vacuo , the residue was purified by column chromatography on silica gel, 
5 eluting first with a mixture of ethyl acetate and heptane (1 :6), then with a mixture of ethyl ace- 
tate and heptane (1:3) to afford 1.14 g (94%) of 4-[1-(4-fert-butylphenyl)-3-(4-trifluoro- 
methoxyphenyl)ureidomethyl]benzoic acid methyl ester as an oil. 

1 H NMR (CDCI 3 ): 5 1 .35 (9H, s), 3.91 (3H, s), 4.97 (2H, s), 6.30 (1H. s), 7.1 (4H, m), 7.32- 
10 7.43 (6H, m), 7.96 (2H, d). 

TLC: Rf = 0.11 (Si0 2 ; ethyl acetate/heptane (1:6)). 

HPLC-MS (Method B): R t = 9.05 min, m/z = 501 (M+1). 

15 

The above ureidomethyl-benzoic acid methyl ester (1.14 g, 2.28 mmol) was dissolved in 1,4- 
dioxane (25 mL) and added 1N aqueous sodium hydroxide (5 mL). The resulting mixture was 
stirred at room temperature for 1 hour. Ethanol (15 mL) and 1N aqueous sodium hydroxide 
(5 mL) were added and the resulting mixture was stirred at room temperature for 16 hours. 
20 The mixture was concentrated in vacuo and partitioned between 1N hydrochloric acid (100 
mL) and ethyl acetate (2 x 50 mL). The combined organic phases were dried (MgS0 4 ) and 
concentrated in vacuo to afford 847 mg (76%) of 4-[1-(4-terf-butylphenyl)-3-(4-trifluoro- 
methoxyphenyl)ureidomethyI]benzoic acid as a solid. 



25 1 H NMR (CDCI3): 5 1.33 (9H, s), 3.91 (3H, s), 4.97 (2H, s), 6.30 (1H, s), 7.1 (4H, m), 7.33 
(2H, d), 7.43 (4H, m), 8.03 (2H, d). 

HPLC-MS (Method B): R t = 8.25 min, m/z = 487 (M+1). 



30 The above ureidomethyl-benzoic acid (508 mg, 1 .04 mmol) was dissolved in dichloro- 
methane (20 mL) and /V,/V-diisopropylethylamine (546 |iL, 3.13 mmol) and 2-(1/-/-benzo- 
triazole-1-yl)-1,1,3,3-tetramethyluronium hexafluorophosphate (321 mg, 1.15 mmol) were 
added. The resulting mixture was stirred at room temperature for 30 minutes. 5-Aminotetra- 
zole hydrate (118 mg, 1.15 mmol) was added and the resulting mixture was stirred at room 

35 temperature for 16 hours. The mixture was partitioned between water (200 mL) and ethyl 
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acetate (2 x 100 mL). The combined organic phases were dried and concentrated in vacuo 
The residue was purified by column chromatography on silica gel eluting with a mixture of 
ethyl acetate and heptane (1:1), containing 1% acetic acid. This afforded 194 mg (34%) of 
the title compound as a solid . 

5 

1 H NMR (CDCIa): 8 1.33 (9H, s), 3.91 (3H, s), 5.01 (2H, s), 6.35 (1H, s), 7.10 (2H, d), 7.14 
(2H, d), 7.36 (2H, d), 7.45 (2H, d), 7.58 (2H, d), 8.22 (2H, d), 12.3 (1H, s). 

HPLC-MS (Method B): R t = 7.95 min, m/z = 554 (M+1 ). 

10 

EXAMPLE 375 

4-r3-(3.5-Bisftn7luoromethyl)phenY0^ 
tetrazol-5-vObenzamide 




This compound was prepared similarly as described in example 374 starting from frans-4-[(4- 
tert-butylcyclohexylamino)methylbenzoic acid methyl ester (prepared as described in general 
procedure (K), step 1) followed by reaction with 3 ( 5-bis(trifluoromethyl)phenyl isocyanate, 
hydrolysis and coupling with 5-aminotetrazole. 

20 

HPLC-MS (method B): m/z: 612. R t = 8.38 min. 



1 H NMR (DMSO e ): 5 0.83 (9H,s), 0.96 (1H,m), 1.14 (2H,m), 1.44 (2H,m), 1.73 (4H.ni), 4.09 
(1H,m), 4.68 (2H,s), 7.45 (2H,d) t 7.63 (1H,s), 8.07 (2H,d), 8.29 (2H,s), 9.08 (1H,s) ? 12.49 
25 (1H,s). 
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EXAMPLE 376 

4-H-(frans-4-te^Butvlcvctoh 

hydroxvcarbamovlethvObenzamide 




5 

3- {4-[1-(4-fe/f-Butylcyclohexyl)-3-(4-to^ 

propionic acid (prepared as described in example 92; 0.2 g, 0.36 mmol) was dissolved in 
DMF (5 ml_) and 1-hydroxybenzotriazole (53 mg, 0.39 mmol) and /V-(3-dimethylaminopropyl)- 
A/'-ethylcarbodiimide hydrochloride (75 mg, 0.39 mmol) were added and the resulting mixture 

10 was stirred at room temperature for 30 minutes. The mixture was cooled to 0°C and A/,/V- 
diisopropylethylamine (85 ^L, 0.50 mmol) and 0-(trimethylsilyl)hydroxylamine (60 nU 0.50 
mmol) were added and the mixture was stirred at room temperature for 16 hours. The mix- 
ture was concentrated in vacuo and the residue was dissolved in ethyl acetate (50 mL) and 
was washed with a saturated aqueous solution of sodium chloride (50 mL). The aqueous 

15 phase was extracted with ethyl acetate (2 x 50 mL) and the combined organic extracts were 
dried (MgS0 4 ) and concentrated in vacuo . The residue was purified by column chromatogra- 
phy on silica gel eluting with a mixture of ethyl acetate and glacial acetic acid (9:1 ). This af- 
forded 95 mg (46%) of the title compound as a solid. 

20 HPLC-MS (Method B): R» = 7.32 min, m/z = 579 (M +1). 

EXAMPLE 377 

4- f1-(frans-4-terr-Butvlcyclohexvn-3-(4-trifluoromethoxvphenvl)ureidomethvl1-A/-hvdroxv- 
carbamovlmethvl-benzamide 
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This compound was prepared from 3-{4-[1-(frans-4^eAt-butylcyc!ohexyl)-3-(4-trifluoro- 
methoxyphenyl)ureidomethyl]benzoylamino}acetic acid (example 95), by coupling this com- 
pound with O-trimethylsilylhydroxylamine using standard peptide coupling conditions as de- 
scribed in the art. 



'H NMR (DMSO-de): 5 10.60 (1H, s), 8.78 (1H, s) f 8.65 (1H, t), 8.52 (1H, s), 7.80 (2H, d) f 
7.55 82H, d), 7.34 (2H, d), 7.23 (2H, d), 4.60 (2H, broad), 4.05 (1H, m), 3.75 (2H, d), 1.80- 
0.85 (10H t m), 0.80 (9H, s). 

10 Micro analysis. Calculated for C28H35F3N4O5, 0.75H 2 O: 
C, 58.17%; H, 6.36%; N, 9.69%. Found: 
C, 58.29%; H, 6.28%; N, 9.97%. 

EXAMPLE 378 
15 4-r3-(2-Butvl-1,3-dioxo-2,3-dih^ 
(2H-tetrazol-5-vl)benzamide 



To a solution of 4-nitrophthalimide (7.20 g, 37.5 mmol) and n-bromobutane (25.5 g; 186 
20 mmol) in DMF (50 ml_) was added potassium carbonate (10.0 g; 72.5 mmol) and the result- 
ing mixture was heated to 100°C for 16 hours. The reaction mixture was cooled to room tem- 
perature and partitioned between water (200 mL) and ethyl acetate (200 mL). The organic 
layer was separated, washed once with brine and dried with anhydrous Na 2 S0 4 . The solvent 
was removed in vacuo by rotary evaporation to leave N-butyl-4-nitrophthalimide as an oil, 
25 which crystallised upon standing. Yield: 9.37 g (100%). 



1 H NMR (DMSO-d 6 ): 5 0.91 (t, 3H); 1.31 (m, 2H); 160 (m, 2H); 3.62 (t, 2H); 8.11 (d, 1H); 
8.47 (d, 1H); 8.61 (dd, 1H). 

30 A solution of N-butyl-4-nitrophthalimide (1.45 g, 5.8 mmol) in methanol (30 mL) was added 
drop wise to a well stirred solution of sodium dithionite (6.50 g, 37.1 mmol) and sodium car- 



5 




o 
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bonate (3.22 g. 30.5 mmol) in water (40 mL) t while the temperature was maintained at 70°C. 
After addition, heating at 70°C was continued for a further 30 minutes, then the reaction mix- 
ture was allowed to cool to room temperature. The reaction volume was reduced to one third 
by rotary evaporation, and the residual water solution was extracted with diethyl ether (2 x 50 
5 mL). The combined organic phases were dried with anhydrous Na 2 S0 4 , and then taken to 
dryness. The residual oil was recrystallised from ethanol/water to give 750 mg (59%) of /V- 
butyl-4-aminophthalimide. 

1 H NMR (DMSO-rf 6 ):5 0.89 (t, 3H); 1.26 (m, 2H); 1.53 (m f 2H); 3.48 (t, 2H); 6.44 (bs, 2H); 
10 6.78 (dd, 1H); 6.92 (d,1H); 7.46 (d, 1H). 

W-Butyl-4-aminophthalimide (100 mg, 0.46 mmol) was suspended in toluene (2 mL), and 
bis(trichloromethyl)carbonate (50 mg, 0.17 mmol) was added. The mixture was heated to re- 
flux for 1 hour, then cooled and taken to dryness by rotary evaporation. The solid residue 
15 was re-dissolved in DMF (2 mL). 4-[(4-te/t-Butylphenylamino)methyl]-A/-2H-tetrazol-5- 
yl)benzamide (161 mg, 0.46 mmol) was added and the mixture heated to 100°C for 2 hours. 
After cooling to room temperature, water (3 mL) was added and the precipitated gum col- 
lected by filtration. Recrystallisation from acetonitrile afforded the title compound as a white 
powder. Yield: 20 mg (30%). 

20 

1 H NMR (DMSO-c/ 6 ): 5 0.88 (t, 3H); 1.25 (m, 2H); 1.28 (s, 9H); 1.55 (m, 2H); 3.54 (t, 2H); 5.03 
(s, 2H); 7.25 (d, 2H); 7.42 (d, 2H); 7.48 (d, 2H); 7.72 (d, 1H); 7.80 (d, 1H); 8.02 (s, 1H); 8.04 
(d, 2H); 8.95 (s f 1H); 12.26 (bs, 1H). 

25 HPLC-MS (method B): 595.4 (M+1 ). R t = 7.68 min. 

EXAMPLE 379 

4-{1-(4-Cvclohexvlphenvl)-3-f1-(5-methoxvnaphthalen'2-vl)ethvl1ureidomethyl)-/V-(2H- 
tetrazol-5-vObenzamide 
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The isocyanate was prepared in situ via a Curtius rearrangement of the corresponding car- 
boxy lie acid: 



2-(5-Methoxynaphthalen-2-yl)propionic acid (0.26 g, 1.12 mmol) was dissolved in toluene (10 
ml_). Triethylamine (0.52 mL) was added followed by diphenylphosphoryl azide (0.40 ml_ f 



methyl]-N-(2tf-tetrazol-5-yl)benzamide (0.14 g f 0.37 mmol) was added. Stirring was contin- 
10 ued at 25°C for 16 hours then at 100°C overnight. The solvent was removed in vacuo and the 
residue was purified by column chromatography on silica gel using a mixture of heptane and 
ethylacetate (1 :1 ) as eluent to afford the title compound . 

1 H NMR (DMSO-d 6 ): 5 12.40 (s, 1H); 8.05 (d, 2H); 7.72 (d, 2H); 7.62 (s, 1H); 7.45-7.35 (m, 
15 3H); 7.28 (s, 1H); 7.25-7.10 (m, 5H); 5.05 (m, 1H); 4.93 (d, 2H); 3.86 (s f 3H); 1.75-1.65 (m, 
4H); 1.50-1.15 (m ? 9H) 

HPLC-MS (Method B): m/z = 604 (M+1). R t = 8.08 min. 

20 EXAMPLE 380 

4-r/V-ttrans^-terf-BuWlcyclohex^ 
tetrazol-5-vl)benzamide 



25 7rans-4-trifluoromethoxybenzoic acid N -(4-fert-butylcyclohexyl)hydrazide (350 mg, 1 .0 

mmol) and methyl 4-(bromomethyl)benzoate (220 mg, 1.0 mmol) were dissolved in DMF (5.0 
mL). Sodium hydrogen carbonate (300 mg) was added, and the mixture was stirred for 16 
hours under a nitrogen atmosphere at ambient temperature. Water (30 mL) was added and 




Curtius Rearrangement 




1.86 mmol). The mixture was stirred for 2 hours at 25°C and 4-[(4-cyclohexylphenylamino)- 




CH 3 
H 3 C-kcH 3 
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the mixture was extracted with diethyl ether (2 x 25 mL). The combined organic phases were 
dried with Na 2 S0 4 and evaporated in vacuo to afford methyl 4-[A/-(4-tert-butylcyclohexyl)-A/'- 
(4-trifIuoromethoxybenzoyl)hydrazinomethylbenzoate as white crystals. Yield: 430 mg (85%). 

5 1 H NMR (DMSO-ds): 5 0.82 (s, 9H); 0.95 (m, 3H); 1.23 (m, 2H); 1.78 (m, 2H); 2.06 (m, 2H); 
3.82 (s, 3H); 4.14 (s, 2H); 7.38 (d, 2H); 7.54 (d, 2H); 7.71 (d, 2H); 7.85 (d, 2H); 9.24 (s, 1H). 

Methyl 4-[A/-(4-fe/t-butylcyclohexyl)-A/ , -(4-trifluoromethoxybenzoyl)hydrazinomethylben2oate 
(400 mg, 0.78 mmol) was dissolved in methanol (40 mL) by gentle heating. After cooling to 

10 room temperature, aqueous sodium hydroxide (4 mL; 4N) was added. The mixture was 
heated to reflux for 2 hours, then allowed to cool to ambient temperature. Acetic acid (3.0 
mL) was added before the solvent was removed in vacuo . Water (30 mL) was added to the 
residue, and insoluble material was collected by filtration. Recrystallisation from acetonitrile 
afforded 4-[W-(4-ferf-butylcyclohexyl)-/^^ 

15 acid. Yield: 320 mg (83%). 

1 H NMR (DMSO-d 6 ): 5 0.82 (s, 9H); 0.96 (m, 3H); 1.24 (m, 2H); 1.78 (m, 2H); 2.05 (m, 2H); 
2.85 (t, 1H); 4.13 (s, 2H); 7.38 (d, 2H); 7.50 (d, 2H); 7.72 (d, 2H); 7.82 (d, 2H); 9.26 (s, 1H). 

20 HPLC-MS (method B): 493.2 (M+1). R t = 7.92 min. 

4-[A/-(4-fert-Butylcyclohexyl)-/V , -(4-trifluoromethoxybenzoyl)hydrazinomethylbenzoicacid (264 
mg; 0.54 mmol), A/-hydroxybenzotriazole monohydrate (82 mg, 0.54 mmol) and N-eihy\-hf-3- 
dimethylaminopropylcarbodiimide hydrochloride (105 mg, 0.54 mmol) were dissolved in DMF 
25 (4.0 mL). The mixture was stirred at room temperature for 30 minutes, and then 5-amino- 
tetrazole monohydrate (100 mg; 0.96 mmol) was added. The reaction mixture was then left 
stirring at ambient temperature for 48 hours. The mixture was poured in water (40 mL), and 
the precipitated material collected by filtration. After several washes with water, the material 
was dried in vacuo to afford the title compound as a white powder. Yield: 257.2 mg; (86%). 

30 

1 H NMR (DMSO-cfe): 5 0.82 (s, 9H); 0.98 (m, 3H); 1.25 (m, 2H); 1.80 (m, 2H); 2.07 (m, 2H); 
4.16 (s, 2H); 7.38 (d, 2H); 7.59 (d, 2H); 7.73 (d, 2H); 8.02 (d, 2H); 9.26 (s, 1H); 12.27 (bs, 
1H). 



35 



HPLC-MS (method B): 560.4 (M+1). R t = 7.77 min. 
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EXAMPLE 381 

3-(4-H-(1-Cvclopropanerart>^ 
benzoylamino)propionic acid 



4-ri-f4-(2-Methoxycarbonvlethvlcarbamovl)ben2vl1-3-(4-trifluoromethoxyphenvn 
piperidine-1-carboxylic acid tert-butyl ester 
4-[1-[4-(2-Methoxycarbonylethylcarbamoyl)benzyl]-3-^^^ 

piperidine-1-carboxylic acid te/f-butyl ester was prepared in analogy with previously de- 
scribed methods (reductive amination using 4-aminopiperidine-1-carboxylic acid fert-butyi 
ester). 

3-(4-ri-Piperidin-4-yl-3-(4-trif)uorom acid 
methyl ester hydro chloride 

The Boc-protecting group was removed by adding 20 mL HCI in ethyl acetate (2M) to a sus- 
pension of 4-[1 -[4-(2-methoxyc^rt)onylethylcarbamoyl)benzyl]-3-(4-trifluoromethoxy-phenyl)- 
ureido]piperidine-1-carboxylic acid ferf-butyl ester (2.60 g) in 25 mL ethyl acetate. Stirring 
overnight at 25°C followed by evaporation of the solvent afforded the desired compound. 

3-{441-(1-Cvclopropanerarbonylpiperidin^ 
benzovlaminolpropionic acid methyl ester 

To a solution of 3-{4-[1-piperidin-4-yl-3-(4-trifluoromethoxyphenyl)ureidomethyl]benzoyl- 
amino}propionic acid methyl ester hydrochloride (0.20 g) in DMF (5 mL) was added diisopro- 
pylethylamine (0.30 mL) and cyclopropylcarboxylic acid chloride (0.16 mL). The mixture was 
stirred at 25°C overnight. Water (100 mL) and ethyl acetate (100 mL) were added, the 
phases separated and the organic phase was washed with a solution of NH 4 CI (sat., 2 x 50 
mL) and water (50 mL). Upon drying with MgS0 4 the solvent was evaporated and the residue 
purified by column chromatography. 




F 



F 
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3-(4-ri-(1-Cvc)opropanerarbo^ 
benzoylamino)propionic acid 

The above 3-{4-[1 -(1 -cyclopropanecarbonylpiperidin-4-yl)-3-(4-trifluoromethoxyphenyl)- 
ureidomethyl]benzoylamino}propionic acid methyl ester (0.17 g, 0.28 mmol) was dissolved in 
5 10 mL ethanol and hydrolysed by adding lithium hydroxide (14 mg, 0.56 mmol) dissolved in 
water (1 mL). The mixture was stirred at 50°C for 2 hours. The solvent was evaporated and 
water (25 mL) was added to the mixture followed by HCI (1N) adjusting pH to 3-4 allowing 
the title compound to be isolated as a precipitate. 

10 1 H NMR (300 MHz, DMSO-d 6 ): 8 12.22 (s br, 1H); 8.60 (s, 1H); 8.45 (t, 1H); 7.75 (d, 2H); 
7.55 (d, 2H); 7.32 (d. 2H); 7.22 (d, 2H); 4.62 (s, 2H); 4.50-4.30 (m, 3H); 3.45 (q, 2H); 3.05 (t 
br, 1H): 2.50 (t, 2H); 1.95 (m, 1H); 1.70-1.40 (m, 4H); 0.70 (m, 4H). 

HPLC-MS (method B): m/z = 577, R t = 5.40 min. 

15 

EXAMPLE 382 

3-(441-(4-Diethvlcarbamovlcvclohexvl)-3-(4-trifluoromethoxvphenvl)ureidomethvnbenzovl- 
aminojpropionic acid 




20 

4-r(4-Carboxvcvclohexvlamino)methyllbenzoic acid methyl ester 

Methyl 4-formylbenzoate (5 g, 30 mmol) was dissolved in DMF (60 mL) and 4-aminocyclo- 
hexylcarboxylic acid (4.36 g, 30 mmol) and NaBH 4 (1.1 g, 30 mmol) were added. The mixture 
was stirred at 70°C overnight. Trimethylorthoformate (10 mL) was added and the mixture was 
25 stirred at 100°C overnight. Toluene was added and the mixture was heated to 135°C and 
stirred overnight. The solvent was evaporated leaving a DMF solution to which HCI (1N, 30 
mL) was added causing precipitation. The desired product was collected by filtration. 
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4-H "(4-Carboxvcvclohexvn-3'(4-trifluoromethoxvphenvl)ureidomethvl1benzoic acid methyl 
ester 

The above 4-[(4-carboxycyclohexylamino)methyl]benzoic acid methyl ester (1g, 3.4 mmol) 
was dissolved in acetonitrile (25 mL) and 4-trifluoromethoxyphenylisocyanate (0.73 g t 3.4 
5 mmol) was added. Stirring overnight at 50°C followed by cooling to 25°C formed a precipi- 
tate, which was removed by filtration. The filtrate was concentrated in vacuo and the product 
purified by chromatography using silica as stationary phase and a mixture of ethyl acetate, 
methanol and acetic acid as eluent (15:1:0.1). 

10 4-ri-(4-Diethvlcarbamovlcvclohexvn-3-(4-trifluoromethoxyphenvl)ureidomethynbenzoic acid 
methyl ester 

To the above 4-[1-(4-carboxycyclohexyl)-3-(4-trifluoromethoxyphenyl)ureidomethyl]benzoic 
acid methyl ester (0.30 g, 0.6 mmol) dissolved in DMF (10 mL) was added 1-ethyl-3-(3- 
dimethylaminopropyl)carbodiimide hydrochloride (EDAC, 0.12 g, 0.6 mmol) and 1-hydroxy- 
15 benzotriazole (HOBt, 0.098g, 0.65 mmol). After stirring the mixture 30 min at 25°C, diethyl- 
amine (76 mL) was added. The mixture was allowed to react overnight at 25°C. Water (100 
mL) and ethyl acetate (100 mL) were added, the phases separated and the aqueous phase 
was extracted with ethyl acetate (2 x 100 mL). The combined organic phase was dried with 
MgS0 4 and evaporated to give the desired product. 

20 

3-(4-ri-(4-Diethvlcarbamovlcyclohexyl)-3-(4-trifluoromethoxyphenyl)ureidomethynbenzoyl- 
amino)propionic acid 

The above 4-[1 -(4-diethylcarbamoylcyclohexyl)-3-(4-trifluoromethoxyphenyl)ureidomethyl]- 
benzoic acid methyl ester was converted into the title compound by methods already de- 
25 scribed. 

1 H NMR (300 MHz, DMSO-cfe): 6 12.22 (s br, 1H); 8.55 (s, 1H); 8.45 (t, 1H); 7.75 (d, 2H); 
7.55 (d, 2H); 7.30 (d, 2H); 7.20 (d, 2H); 4.55 (s, 2H); 4.10 (t br, 1H); 3.45 (q, 2H); 3.20 (m, 
2H): 2.70 (s br, 1H); 2.10-1.40 (m, 8H); 1.10 (t, 3H); 0.95 (t, 3H). 

30 

HPLC-MS (method B): m/z = 607, R t = 6.50 min. 
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EXAMPLE 383 

3-{441.5-Bis(4-trifluorometto^ acid 



Ethyl 3-(4-aminomethylbenzoylamino)propanoate hydrochloride was prepared from p-alanine 
ethyl ester hydrochloride and 4-(tert-butoxycarbonylaminomethyl)benzoic acid by methods 
known to those skilled in the art. 

3-{4-r3-(4-Trifluoromethoxyphenvl)ureidomethvnbenzovlamino)propionic acid ethyl ester 



Ethyl 3-(4-Aminomethylbenzoylamino)propanoate hydrochloride (0.25 g, 0.87 mmol) in ace- 
tonitrile (5 mL) and diisopropylethylamine (0.15 mL) was allowed to react with 4-trifluoro- 
methoxyphenylisocyanate (0.37 g, 1.74 mmol) at 50°C overnight. Upon cooling to 25°C the 
product precipitated and was collected by filtration. 



ter 

To a solution of the above 3-{4-[3-(4-trifIuoromethoxyphenyl)ureidomethyl]benzoylamino}- 
propionic acid ethyl ester (0.32 g, 0.71 mmol) in DMF (5 mL) was added sodium hydride (17 
mg, 0.71 mmol). The mixture was stirred at 25°C for 1hr. Then 4-trifluoromethoxyphenyl- 
isocyanate (0.22 g, 1.06 mmol) was added and the mixture was stirred 5 hours at 25°C. The 
product was isolated by filtration. 




o 



o 




3-(4-f1 ,5-Bis(4-trifluoromethoxvphenvl)-3-biuretmethvnbenzoylamino)propionic acid ethyl es- 



WO OO/69810 



PCT/DK00/00264 



314 



3-(4-f1 t 5-Bis(4-trifluoromethoxvphenv>V3-biuretmethvl1-benzovlamino)-propionicacid 
The above 3-{4-[1 .S-bisCA-trifluoromethoxyphenyO-S-biuretmethyllbenzoylaminoJpropionic 
acid ethyl ester was hydrolysed into the title compound by methods already described. 

5 1 H NMR (300 MHz, DMSO-d 6 ): 5 12.22 (s br, 1H); 10.20 (s, 2H); 7.75 (d, 2H); 7.55 (d, 4H); 
7.42 (d, 1H); 7.32 (d, 4H); 5.10 (s, 2H); 3.45 (q f 2H). 

HPLC-MS (method B): m/z = 629, R, = 7.61 min. 

10 EXAMPLE 384 

3"(4-(rBis(4-trifluoromethvlbenzvl)amino1methvl)benzovlamino)propionic acid 



Resin bound Fmoc 3-alanine 
15 150 |jmol Fmoc p-alanine was dissolved in a mixture of 250 jjL dichloromethane, 250 pL 
DMF and 100 pL diisopropylethylamine and added to 50 mg polystyrene resin functionalized 
with a 2-chlorotrityl chloride linker. After shaking the suspension for 4 hours at 25°C, the resin 
was isolated by filtration and washed with 2x1 mL dichloromethane: metha- 
nolidiisopropylethylamine (17:2:1) and 2 x 1 mL DMF. 



F 




20 
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Resin bound 3-f44(9rt-fluoren-9-ylmethowc^ 
acid 

To the above resin bound Fmoc ll-alanine was added 500 jjL of a 20% solution of piperidine 
in DMF. Upon shaking for 30 min, the resin was drained and washed with 1 mL DMF contain- 
5 ing 1-hydroxybenzotriazole (50 mg/mL) and DMF (2 x 1 mL). Then 200 pmol 4-[(9H-fluoren- 
9-ylmethoxycarbonylamino)methyl]benzoic acid (74.2 mg) dissolved in a mixture of 430 pL 
DMF and 70 pL diethylisopropylamine was added followed by 200 pmol bromo-tris-pyrro- 
lidinophosphonium hexafluorophosphate (PyBrOP, 93 mg) dissolved in 500 pL DMF. The 
mixture was shaken for 4 hours at 25°C followed by filtration and washing of the resin with 3 
10 x 1 mL DMF. 

Resin bound 3-(4-(fbis(4-trifluoromethvlbenzvl)amino1methvl>benzoylamino)propionic acid 
The Fmoc protecting group was removed from the above resin bound 3-{4-[(9tf-fluoren-9- 
ylmethoxycarbonylamino)methyl]benzoylamino}propionic acid using 500 pL of a 20% solution 
15 of piperidine in DMF. Upon shaking for 30 min, the resin was drained and washed with 1 mL 
DMF containing 1-hydroxybenzotriazole (50 mg/mL) and DMF (2 x 1 mL), 2 x 1 mL 1,2-di- 
chloroethane and 20 pL acetic acid dissolved in 1 mL 1,2-dichloroethane. 

The resulting resin bound 3-(4-aminomethylbenzoylamino)propionic acid was treated with 98 
20 mg 4-trifluoromethylbenzaldehyde (700 pmol) dissolved in 500 pL 1,2-dichloroethane, 50 pL 
acetic acid and a slurry of 148 mg NaBH(OAc) 3 (700 pmol) in 1 mL 1,2-dichloroethane. 
Overnight shaking at 25°C followed by filtration and washing with 2 x 1 mL dichloromethane, 
2 x 1 mL CH 3 OH:DMF (1:1) and 3 x 1 mL DMF afforded resin bound 3-(4-{[bis(4-trifluoro- 
methylbenzyl)amino]methyl}-benzoylamino)propionic acid. 

25 

3-(4-{rBis(4-trifluoromethvlbenzyl)amino1methyl}benzovlamino)propionic acid 
The above resin bound 3-(4-{[bis(4-trifluoromethylbenzyl)amino]methyl}benzoylamino)- 
propionic acid was treated with 1 mL 5% TFA in dichloromethane for 1 hour at 25°C. The 
product was filtered off and the resin was washed with 1 mL dichloromethane. The combined 

30 extracts were concentrated in vacuo . The residue was dissolved in 50 pL DMSO + 500 pL 
CH 3 CN and purified by preparative HPLC using a Supelcosil ABZ+ 25 cm x 10 mm 5p col- 
umn. The starting eluent composition was 5% CH 3 CN in H 2 0 changing over 30 minutes to 
90% CH 3 CN in H 2 0 which was then kept constant for 5 minutes before going back to the 
starting composition over 10 min. The flow rate was kept constant at 8 mL/min collecting one 

35 fraction per min. The process was monitored using a UV detector operating at 214 nm. The 
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fractions containing the desired products were combined and evaporated in vacuo to afford 
the title compound . 

1 H NMR (300 MHz, DMSO-d 6 ): 8 8.48 (t, 1H); 7.82 (d, 2H); 7.72 (d, 2H); 7.62 (d, 2H); 7.45 (d, 
2H); 3.85 (br, 6H). 

HPLC-MS (method B): m/z = 539, 5.90 min. 
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General procedure (N) for the solution phase synthesis of compounds of the general formula 

mi 



E-NH 2 + D ' X ^H 



Na(OAc)jBH 



Step A 



0 ^ r E 

x n 



o o 



StepB 



O R 1 



i 

E 



5 wherein 



A, Y, Z, E, X p D and R 1 are as defined for formula (I) and 



StepC 



1) 2M LiOH 

2) 1M HCI 



O R' 
H0^A' Y ^N^X' D 



dm) 



10 



15 



R is C^-alkyl. 
Step A: 

The appropriate carbonyl in dichloromethane was reacted with the desired amines (1.1 eq) in 
dichloromethane. To this solution was added sodium triacetoxyborohydride (1.5 eq.) followed 
by a catalytic amount of acetic acid or TFA. The reaction was left to proceed for 15 hours. 
The reactions were diluted with ethyl acetate and washed with saturated sodium bicarbonate 
(2 x), water (2 x), brine, and dried over MgS0 4 . Evaporation of the solvent afforded the crude 
desired amine. 



Step B: 

20 To the amine from step A in dichloromethane was added R-OC(0)-A-Y-Z-C(0)-R\ eg ethyl 
3-[(4-formylbenzoyl)amino)]propionate, (0.9 eq) in dichloromethane. R-0(CO)-A-Y-Z-C(0)-R 1 
may be prepared in a similar way as described in the general procedure (J) under the gen- 
eral preparation of formylarylcarboxamides. To this solution was added sodium triacetoxy- 
borohydride (1 .5 eq.) followed by a catalytic amount of acetic acid or TFA. The reaction was 

25 left to proceed for 15 hours. The reactions were diluted with ethyl acetate and washed with 
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saturated sodium bicarbonate (2 x), water (2 x), brine, and dried over MgS0 4 . Evaporation of 
the solvent afforded the crude desired amine. 

Step C: 

5 The residue obtained in step B was dissolved in DMF and aqueous 2M lithium hydroxide (10 
eq) was added. The reactions were shaken overnight and filtered. 

The following examples were prepared according to the general procedure (N). 

10 EXAMPLE 385 (general procedure (N)) 

3-(4-(r(4-te^-Butvlcyclohexvl)-(4-trifluoromethoxvbenzvnamino1methvl)benzovlamino)- 
propionic acid 



15 1 H NMR (DMSO-d 6 ): 5 0.79 (s, 9H), 0.86 - 1.05 (m, 3H), 1.60 (qt, 2H), 1.82 (d, 2H), 2.27 (d, 
2H), 2.50 (t, 2H), 3.02 (t, 1H), 3.45 (qt, 2H), 4.18 (m, 2H), 4.50 (m, 2H), 7.36 (d, 2H), 7.62 (d, 
2H), 7.34 (d, 2H), 7.81 (d, 2H), 8.63 (t, 1H), 10.80 (brd s, 1H), 12.00 (brd s, 1H). 

MS (APCI, pos): 535.2, 536.2, 537.2. 

20 

EXAMPLE 386 (general procedure (N)) 

3-(4-fr(4-Cvclohexvlphenvl)-(4~trifluoromethoxvbenzvl)amino1methvl)benzovlamino)propionic 
acid 



1 H NMR (MeOH-d 4 ): 5 0.95 - 1.15 (m f 5H), 1.40-1.52 (m, 5H), 2.12 (m, 1H), 2.39 (t, 2H), 
3.39 (qt, 2H), 4.47 - 4.49 (m, 4H), 6.51 (d, 2H), 6.77 (d, 2H), 6.91 (d, 2H), 7.06 (m, 4H), 7.50 
(d, 2H). 
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MS (APCI, pos): 552.2 

EXAMPLE 387 (general procedure (N^ 

3-(4-{r(frans^-Cvclohexvlcvclohexvl)-f4-trinuoromethoxvbenzvl)amino1methvl>ben2ovl- 
amino)propionic acid 




1 H NMR (DMSO-d 6 ): 5 0.80-1.06 (m, 10H), 1.20 (qt, 2H), 1.51 - 1.90 (m, 9H), 2.14 (t. 2H), 
2.20 (m, 1H). 3.33 (t, 2H), 3.57 (brd m, 4H), 7.22 (d, 2H), 7.37 (d, 2H), 7.42 (d, 2H), 7.68 (d. 
2H). 

MS (APCI, pos): 561.2, 562.2, 489.2. 

General procedure (O) for the solution phase synthesis of compounds of the general formula 

Ml 



o 



(In) 

wherein 

E, X, D, A, and V are as defined in formula (I), and 



R. 



O NafOAcfeBH ^^CHO 

E-NH, + D A - °'X^N' E - 

X H A H StepB 



HBTU 



StepD 



StepC 



D2MUOH 
2) 1M HQ 



O 

HoV^, E 
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R is d^-alkyl. 
Step A: 

5 The appropriate carbonyl compound, D-X-CHO, in dichloromethane was reacted with the de- 
sired amines (1.1 eq) in dichloromethane. To this solution was added sodium triacetoxyboro- 
hydride (1.5 eq.) followed by a catalytic amount of acetic acid or TFA. The reaction was left 
to proceed for 15 hours. The reactions were diluted with ethyl acetate and washed with satu- 
rated sodium bicarbonate (2 x), water (2 x), brine, and dried over MgS0 4 . Evaporation of the 
10 solvent afforded the crude desired amine. 

Step B: 

To the amine from step A in dichloromethane was added C^-alkyl 4-formylbenzoate (0.9 eq) 
in dichloromethane. To this solution was added sodium triacetoxyborohydride (1.5 eq.) fol- 
15 lowed by a catalytic amount of acetic acid or TFA. The reaction was left to proceed for 15 
hours. The reactions were diluted with ethyl acetate and washed with saturated sodium bi- 
carbonate (2 x), water (2 x), brine, and dried over MgS0 4 . Evaporation of the solvent af- 
forded the crude desired amine. 

20 Step C: 

The residue obtained in step B was dissolved in DMF and aqueous 2M lithium hydroxide (10 
eq) were added. The reactions were shaken overnight, diluted with ethyl acetate and washed 
with water (3 x), brine, dried over MgS0 4f filtered, and concentrated. 

25 Step D: 

To a solution of the acid from step C in a suitable solvent such as dichloromethane, DMF, or 
THF was added diisopropylethylamine (5 eq) and 2-(1H-benzotriazoM-yl)-1,1,3,3-tetra- 
methyluronium hexafluorophosphate (HBTU) (1.1 eq). The reaction was allowed to stir for 30 
minutes before 5-aminotetrazole hydrochloride (3 eq) was added. The solution was stirred at 
30 room temperature for 4 hours. The solvents were evaporated under reduced pressure. The 
residue was taken up in ethyl acetate and 1 N HCI. The organic layer was separated and 
washed with H 2 0 (2 x), aqueous NaHC0 3 (3 x), brine (2 x), dried over MgS0 4f and concen- 
trated to give the desired product. 

35 The following examples were prepared according to the general procedure (O). 



WO OO/69810 



PCT/DKOO/00264 



321 



EXAMPLE 388 (general procedure (O)) 

4-(f(4-Cvclohexylphenyl)-(4-trifluoro^ 

benzamide 




1 H NMR (DMSO-d 6 ): 5 1.28 (m, 5H), 1.70 (m, 5H), 2.30 (m, 1H), 4.74 (s. 2H), 4.77 (s, 2H), 
6.57 (d, 2H), 6.95 (d, 2H), 7.32 - 7.44 (m, 6H), 8.07 (d, 2H), 12.40 (brd s. 1H), 15.90 (brd s, 
1H).. 

10 

MS (APCI, Neg): 549.2. 550.2, 551.2. 

General procedure (P) for solution phase synthesis of compounds of the general formula do): 



op o Q 



v " a Vl i 

v4 0 o 0 ^ SteP A o Q yj StepB UL* Y % 

15- O 

wherein 

E and D are as defined in formula (I), 

20 

A is -CH 2 -CH 2 -NH- or -NH- and 

V is tetrazol-5-yl or- C(0)OR 2 . wherein R 2 is hydrogen or C^-alkyl. 
25 Step A: 

The appropriate primary amine (0.01 1 mmol) in acetonitrile was dispensed into reactor tubes 
containing A/./V'-disuccinimidyl carbonate (0.011 mmol) in acetonitrile. The solutions were 
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stirred at room temperature for 4 hours to give the corresponding carbamates in quantitative 



5 To the resulting carbamates from step A was added the corresponding amine (0.01 1 mmol) 
in acetonitrile. The reactions were stirred at 80°C overnight. Evaporation of the solvent under 
reduced pressure gave the desired urea. 

In case V is C(0)OCi^-alkyl, a third synthesis step C may be added where C(0)Od^-alkyl is 
10 hydrolysed to C(0)OH. 

Step C: 

The residue obtained in step B was dissolved in DMF and aqueous 2 M lithium hydroxide (10 
eq.) were added into each reaction vessel. The samples were shaken overnight and filtered. 
15 Aqueous 1 N HCI was then added to give the desired carboxylic acids. 

The following examples were prepared according to the general procedure (P). 

EXAMPLE 389 (General procedure (P)) 
20 4-(1'(4-Cvclohexvlphenvl)-3-r3-(propane-2-sulfonylmethvl)phenvl1ureidomethvlVA/"(2H- 
tetrazol-5-vl)benzamide 



To a solution of 3-nitrobenzyl bromide (3 g, 13.9 mmol) and 2-propanethiol (1.16 g, 15.3 
25 mmol) in THF (100 mL) was added CsC0 3 (6.5 g, 20 mmol). The mixture was refluxed for 16 
hours, and filtered. To the filtrate was added excess 3-chloroperoxybenzoic acid. The mixture 
was stirred at room temperature for 16 hours, concentrated to one-third volume, diluted with 
water (100 mL), and extracted with ether. The organic extracts were washed with 10% so- 
dium carbonate, dried (Na 2 S0 4 ), and concentrated to provide a mixture containing desired 
30 product and starting material. After column chromatography on silicagel, eluting with a mix- 



yields. 



Step B: 
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ture of hexane and ethyl acetate (2:1) pure isopropyl 3-nitrobenzyl sulfone (2.7 g, 80%) was 
isolated. 

1 H NMR (CDCI 3 ): 5 1.42 (d ( 6H), 3.09 (m. 1H), 4.29 (s, 2H), 7.59 (t, 1H), 7.79 (d, 1H), 8.2-8.3 
5 (s overlap with d, 2H). 

To a solution of the above isopropyl 3-nitrobenzyl sulfone (1.4 g, 5.8 mmol) in ethanol (50 
mL) was added 100 mg Pd/C(10%). The mixture was stirred under a hydrogen atmosphere 
at room temperature for 30 min. The catalyst was filtered off, and the filtrate was concen- 
10 trated to give the isopropyl 3-aminobenzylsulfone. 

1 H NMR (CDCI3): 5 1.32 (d, 6H), 3.02 (m, 1H), 4.15 (s, 2H), 6.65 - 6.82 (m, 3H), 7.14 (t, 1H). 

This title compound was prepared from isopropyl 3-aminobenzylsulfone and 4-[(4-cyclohexyl- 
1 5 anilino)methyl]-A/-(2H-tetrazol-5-yl)benzamide following the general procedure for formation 
of ureas with di-(/V-succinimidyl)carbonate. 

1 H NMR (DMSO-c/ 6 ) 8: 1.27 (d ( 6H), 1.28-1.45 (m, 6H), 1.62-1.88 (m, 5H), 3.20 (m, 1H), 4.36 
(s, 2H) f 4.99 (s ? 2H), 7.00 (d, 1H), 7.15-7.30 (m, 3H), 7.47 - 7.55 (m, 4H), 7.98 (d, 2H), 8.28 
20 (s, 1H), 11.3 (br, 1H). 

LC-MS (APCI, pos.): 616 (M+1). 

EXAMPLE 390 (general procedure (P)) 
25 3-(4-(1-(frans-4-Cvclohexvlcvclohexvl)-3-r3-(A/-ethvl-/V-phenvlsulfamovl)-4- 
ureidomethvl)benzovlamino)propionic add 
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1 H NMR (DMSO-de): 5 0.90 - 1.30 (m, 13H), 1.39 (q, 2H), 1.65 (m, 8H), 2.14 (s, 3 H), 2.48 
(m, 2H), 3.59 (m, 2H), 3.32 (q, 2H), 4.03 (m, 1H), 4.59 (s, 2H), 7.18 (m, 3H), 7.33 (m, 5H), 
7.67 (d, 1H), 7.73 (d, 2H), 7.96 (s, 1H), 8.43 (m, 1H), 8.58 (s, 1 H). 

5 MS (APCI.pos.): 703.3 (M+1). 

EXAMPLE 391 (general procedure (P)) 

3-(4-f1-(f/a/is-4-Cvclohexvlcvclohexyl)-3-biphenvl-2-vlrnethYl)ureidomethyl)benzovl- 
amino)propionic acid 



1 H NMR (DMSO-d 6 ): 5 0.62- 1.25 (m, 10H), 1.39 (q, 2H), 1.60 (m, 8H), 2.46 (m, 2 H), 3.43 (q, 
2H), 3.85 (m, 1H), 3.97 (d, 2H), 4.44 (s, 2H), 6.50 (s, 1 H), 6.94 (d, 1H), 7.02 -7.23 (m, 10H), 
7.52 (d, 2H), 7.75 (d, 2H, 8.23 (t, 1H). 

15 

MS (APCI. pos.): 596.4 (M+1). 
EXAMPLE 392 (general procedure (P)) 

5-(3-{3-(frans-4-Cvclohexvlcvclohexyl)-3-f4-(2-carboxvethylcarbamovl)benzvnureido)prienvl)- 
20 2-methylfuran-3-carboxylic acid methyl ester 



1 H NMR (DMSO-c/ 6 ): 5 0.70 -1.25 (m, 10H), 1.41 (q. 2H), 1.66 (m, 8H), 2.47 (m, 2H), 3.78 (s, 
3H), 4.08 (m, 1H), 4.62 (s, 2H), 7.02 (s, 1H), 7.21- 7.38 (m, 4H), 7.43 (d. 2H), 7.75 (d, 2H), 
25 7.81 (s, 1H). 8.45 (s, 1H). 



10 
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MS (APCI, pos.): 644.3 (M+1). 

EXAMPLE 393 (general procedure (P)) 
5 3-(4-n-ttrans^-Cvdohexvlcvclote 
benzovlaminolpropionic acid 



1 H NMR (DMSO-rf 6 ): 5 0.62 - 1.25 (m, 10H), 1.39 (q, 2H), 1.65 (m, 8H), 2.40 (m t 2H). 3.32 (q, 
10 2 H), 4.04 (m, 1H), 4.60 (s, 2H), 7.31 (d, 2H), 7.46 (s,1H), 7.75 (d, 2H), 7.93 (s, 1H), 8.08 (s, 
1H), 8.45 (s, 1H), 8.83 (s, 1 H). 

MS (APCI, pos.): 652.2, 654.1 (M+1). 

15 EXAMPLE 394 (general procedure (P)) 

3-{4-n-(4-Cvclohexylphenvl)-3-(3-brom 
amino)propionic acid 



20 1 H NMR (DMSO-d 6 ): 8 1.38 (m f 6H), 1.79 (m, 5H), 2.48 (m, 2 H) 4.96 (s, 2H), 7.22 (m, 4H), " 
7.36 (d, 2H), 7.50 (s, 1H), 7.77 (d, 2H), 7.94 (s, 1 H), 8.09 (s, 1H), 8.50 (s, 1H), 8.71 (s, 1 H). 




Br 




Br 



MS (APCI, pos.): 646.2, 648.2 (M+1). 
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EXAMPLE 395 (general procedure (P)) 

3-{4-ri-(4-Cyclohexylphenvl)-3-(3,5-dichlo^^ 

acid 




o 



5 

Step A: 

To a solution of D-NH 2 (eg. 3,5-dichlorobenzylamine) (1.13 mmol) in acetonitrile (10 mL) was 
added A/ f A/-disuccinimidylcarbonate (360 mg, 1.13 mmol). The reaction mixture was stirred 
at room temperature for 4 hours. 

10 

Step B: 

The intermediate 3-{4-[(4-cyclohexylphenylamino)methyl]benzoylamino} propionic acid ethyl 
ester (1.13 mmol) and diisopropylethylamine (440 mg, 3.42 mmol) were added to the reac- 
tion mixture and the reaction mixture was heated at 75°C overnight and concentrated under 
15 reduced pressure. The residue was taken up in ethyl acetate and washed with 1N HCI (2 x), 
brine (3 x) f dried over MgS0 4 , filtered and concentrated. The material was introduced into a 
silica gel column and eluted with ethyl acetate/hexane (20/80). 

Step C: 

20 The product from step B (150 mg, 0.250 mmol) was dissolved in methanol (20 mL) and 2 M 
LiOH (20 mL) was added. The reaction was stirred for 30 minutes and concentrated. The 
residue was introduced into a silica gel column and eluted with ethyl acetate. Recrystallisa- 
tion from ethyl ether/dichloromethane afforded the title compound as a beige solid (35 mg, 
25% yield). 

25 

1 H NMR (DMSO-Gf 6 ): 5 1.10-1.34 (m, 6H), 1.70-1.78 (m, 5H), 2.45 (t, 2H), 3.44 (qt, 2H), 4.21 
(d, 2H), 4.84 (s, 2H), 6.55 (t, 1H), 7.08 (d, 2H), 7.19-7.21 (m, 6H), 7.44 (s, 1H), 7.74 (d, 2H), 
8.45 (t, 1H), 12.10 (brds, 1H). 

30 MS (APCI, pos): 582.1, 584.2. 
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EXAMPLE 396 (general procedure (P)) 

441-(4-Cvclohexvlphenvl)-3-(2,2 < 3,3-tetrafluoro-2,3-dihvdrobenzon .41dioxin-6-yl)ureido- 
methyn-/V-(2H-tetrazol-5-yl)benzamide 



To a solution of 2,2 f 3 f 3-tetrafluoro-6-amino-2,3-dihydrobenzo[1,4]dioxine (120 mg, 0.53 
mmol) in acetonitrile (10 mL) was added A/,/V-disuccinimidylcarbonate (130 mg, 0.53 mmol). 
After stirring the solution for 4 hours at room temperature, 4-[(4-cyclohexylphenylamino)- 
methyl]-/V-(1H-tetrazol-5-yl)benzamide (200 mg, 0.53 mmol) and diisopropylethylamine (210 

10 mg, 1.59 mmol) were added. The reaction mixture was heated at 75 °C overnight and con- 
centrated under reduced pressure. The residue was taken up in ethyl acetate and washed 
with 1N HCI (2 x), brine (3 x), dried over MgS04, filtered and concentrated. The material was 
introduced into a silica gel column and eluted with MeOH/ethyl acetate (5/95). The crude 
product was then recrystallized from ethyl acetate/hexane to afford the title compound as a 

15 white-beige powder (12 mg, 0.019 mmol). 

1 H NMR (DMSO-d 6 ): 5 1.36 (m, 6H), 1.78 (m, 5H), 4.99 (s, 2H), 7.21 (m, 4H), 7.33 (s, 2H), 
7.45 (d,2H), 7.63 (s, 1H), 8.01 (s, 2H), 8.57 (s, 1H), 12.20 (brd s, 1H), 16.00 (brds, 1H). 

20 MS (APCI, pos): 626.2, 627.2. 

EXAMPLE 397 (general procedure (P)) 

4-ri-(4-Cvclohexvlphenvl)-3-(3 t 5-dichlorobenzvl)ureidomethvl1-A/-(2H-tetrazol'5-yl)benzamide 




5 




o 



25 
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To a solution of 3,5-dichlorobenzylamine (200 mg, 1.14 mmol) was added N,N'~ 
disuccinimidylcarbonate (360 mg, 1.13 mmoi). After stirring the solution for 4 hours at room 
temperature, tetrazolylaminoamidobenzylaniline (420 mg, 1.13 mmol) and diisopropylethyl- 
amine (440 mg, 3.42 mmol) were added. The reaction was heated at 75 °C overnight and 
5 concentrated under reduced pressure. The residue was taken up in ethyl acetate and was- 
hed with 1N HCI (2 x), brine (3 x), dried over MgS0 4 , filtered and concentrated. The title com- 
pound was purified by preparatory HPLC. 

1 H NMR (DMSO-d 6 ): 8 11.22 (m, 6H), 1.71 (m, 5H), 4.24 (s, 2H), 4.90 (s, 2H), 6.64 (t, 1H), 
10 7.13 (d, 2H), 7.23 (d, 2H), 7.27 (s, 2H), 7.39 (d, 2H), 7.45 (s, 1H), 8.04 (d, 2H), 12.29 (brd s, 
1H), 16.00 (brds, 1H). 

MS (APCI.pos): 580.0. 

15 General procedure (Q) for the solid phase synthesis of compounds of the general formula 
(IP): 




(»P) 



20 wherein 
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A, R\ E and D are as defined for formula (la), 
Lea is a leaving group such as chloro, bromo, iodo, mesyl or tosyl, and 
5 Resin denotes a polystyrene resin with a linker such as the Wang linker: 




wherein PS denotes polystyrene. 

10 

Step A, Step B and Step C are performed as described under general procedure (A). 

Alternatively, the resin can be a polystyrene resin with a 2-chlorotrityl linker. In this case, step 
A is performed as described in eg general procedure (L) or general procedure (V). 

15 

Step D: 

The reaction is performed by stirring resin bound intermediate obtained as described in step 
C with bistrichloromethyl carbonate (3.3 equivalents). The reaction is carried out in solvents 
such as dichloromethane, 1,2-dichloroethane or toluene, containing 10 equivalents of a base 
20 such as diisopropylethylamine, triethylamine, dicyclohexylamine and the like. The reaction is 
performed between 0°C and 40°C, preferably between 0°C and 20°C. When the reaction is 
complete (1-3 h), excess of reagent is removed by filtration. The resin is then washed with 
dichloromethane and dried in vacuo to leave the resin bound chlorocarbamoyl derivatized 
intermediate. 

25 

Step E: 

The reaction is performed by stirring resin bound chlorocarbamoyl derivatized intermediate 
as obtained in step D, with a 10-20 molar excess of alcohols of the type D-OH in the pres- 
ence of ah equal molar excess of base such as diisopropylethylamine, triethylamine, dicyclo- 
30 hexyiamine, diazabicycloundecene, or preferably [2.2.2]-diazabicyclooctane. The reaction is 
carried out in solvents such as DMF, A/-methyl-2-pyrrolidone, dichloromethane, 1,2-dichloro- 
ethane, THF, toluene or mixtures of one or more of these. The reaction is performed be- 
tween 0°C and 120°C, preferably at 25°C. When the reaction is completed (12-16 hours) ex- 
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cess of reagent is removed by filtration. The resin is then washed with the solvent used dur- 
ing the reaction followed by several washes with dichloromethane. The resin is dried in_ 
vacuo to leave the resin bound carbamate. 

5 Step F: 

The reaction is known (The combinatorial Index, Ed. Bunin, B.A. 1998, Academic Press, p. 
21) and is generally performed by stirring resin bound intermediate with a 5-95% solution of 
TFA in dichloromethane. The reaction is performed between 0°C and 40°C, preferably at 
25°C. When the reaction is complete, the product is removed by filtration. The resin is suc- 
10 cessively washed with the solvent used during the reaction, optionally containing TFA. The 
product and the washings are collected, and the solvent is removed in vacuo . 

Specific examples illustrating the preparation of compounds of the general formula (Ip) ac- 
cording to the invention are provided below. 

15 

EXAMPLE 398 (general procedure (Q)) 

3-(4-(r(Biphenyl-4-vloxvcarbonvl)-(4-tert-butvlcvclohexvl)aminolmethvl)benzovlamino)- 
propionic acid 




Step D: Resin bound 3-(4-[1-(4-terf-butvlcvclohexvl)-/V-(chlorocarbamovl)aminomethylV 
benzoylaminolpropionic acid 

Resin bound 3-{4-[1-(4-fert-butylcyclohexyl)aminomethyl]benzoylamino}propionic acid (100 
mg, 0.1 mmol) as prepared according to step C under general procedure A was suspended 
25 in dichloromethane for 1 hour. Solvent was removed by filtration, and a mixture of bistri- 
chloromethyl carbonate (89 mg, 0.3 mmol) and diisopropylethylamine (175 ul, 1.0 mmol) in 
dichloromethane (1 ,0 mL) was added. The mixture was stirred for 90 min. at room tempera- 
ture. Excess of reagents were removed by filtration, and the resin was subsequently washed 
with dichloromethane (4 x). The resin was dried in vacuo to leave 105 mg of resin bound 
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3-{4-[1 -(4-tert-butylcyclote 
acid. 

Step E: Resin bound 3-(4-(r(biphenyl-4-Yloxv^ 
5 benzovlamino)propionic acid 

To the resin (50 mg f 0.05 mmol) prepared in step D was added a solution of (85 mg; 0.5 
mmol) biphenyl-4-ol, and (2.2.2)-diazabicyc!ooctane (56 mg; 0.5 mmol) in DMF (1.0 ml_). The 
mixture was stirred at room temperature overnight. Solvent was removed, and the resin was 
washed with DMF (3 x) followed by dichloromethane (10 x). The resin was dried in vacuo to 
10 leave 65 mg of resin bound 3-(4-{[(biphenyl-4-yloxycarbonyl)-(4-fert-butylcyclohexyl)amino]- 
methyl}benzoylamino)propionic acid 

Step F: 3-(4-{r(Biphenvl-4-vloxvcarbonyl)-(4-terf-butvlcvclohexyl)aminolmethvl)- 
benzovlamino)propionic acid 
15 To the resin obtained above was added 2 mL of 50% of TFA in dichloromethane. After stir- 
ring for 30 min. at 25°C, the solvent was removed by filtration. The resin was washed twice 
with 50% of TFA in dichloromethane, and the combined filtrate and washings were evapo- 
rated to dryness by speed vacuum centrifugation, to leave the title material as a light col- 
oured oil. The product was characterised by analytical HPLC-MS and NMR. 



1 H NMR (DMSO): 5 8.44 (s, 1H); 8.35 (s, 1H); 7.78 (d, 2H); 7.45 (d. 2H); 7.38 (d, 2H); 7.34 
(d, 2H); 6.94 (m, 5H); 4.60 (s, 2H); 0.81 (s, 9H). 

EXAMPLE 399 (general procedure (Q)) 
25 3-(4-(r(4-te/Y-Butvlcvclohexvl)-f4-nitrophenoxvcarbonvl)amino1methvl)benzovlamino)prop 



1 H NMR (DMSO): 5 8.40 (t, 1H); 8.25 (d, 2H); 7.82 (d, 2H); 7.78 (d, 2H); 7.44 (d, 2H); 4.61 (s, 
30 2H); 0.85 (s, 9H). 



20 



acid 
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EXAMPLE 400 (general procedure (Q)) 
3-(4-{f(4-CyclohexvlphenylH3 t 5-dichloroph^^ 
propionic acid 




ci 



1 H NMR (DMSO): 5 8.57 (t, 1 H); 7.88 (d, 2H); 7.60 (s, 1 H); 7.50 (m, 4H); 7.40 (d, 2H); 7.29 
(d,2H). 

EXAMPLE 401 (general procedure (Q)) 

3"(4-ff(4-terf-BuWlcvdohexvl)-(3.4-dichlorophenoxvcarbonvl)amino1methvl)benzovlam 
propionic acid 




1 H NMR (DMSO): 8 8.58 (t, 1H); 7.91 (d, 2H); 7.73 (d, 1H); 7.58 (d, 1H); 7.48 (d, 2H); 7.22 (d t 
1H). 

EXAMPLE 402 (general procedure (Q)) 
3-(4-{f(4-fert-ButylcyclohexylH3 
propionic acid 




ci 



1 H NMR (DMSO): 5 8.59 (t, 1H); 7.90 (d, 2H); 7.55 (m, 4H); 7.35 (s. 1 H). 
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EXAMPLE 403 (general procedure (Q)) 
3-(4-(f(3,5-Bis(trifluoromethyl)phen 
benzoylamino)propionic acid 



5 




1 H NMR (DMSO): 5 8.58 (t, 1H); 8.12 ((d, 1H); 8.05 (d, 2H); 7.90 (m, 2H); 7.55 (m, 2H). 

EXAMPLE 404 (general procedure (Q)) 
10 3-(4-(f(4-te/t-BuMcyclohexvl)-(2,4<ifo^^ 
propionic acid 




1 H NMR (DMSO): 5 8.04 (s, 1H); 7.91 (d, 2H); 7.71 (d, 1H); 7.52 (d, 2H); 7.37 (m, 1H). 

EXAMPLE 405 (general procedure (Q)) 
3-(4-(f(4-tert-BuMcyclohexylH^ 
amino)propionic acid 




20 

1 H NMR (DMSO): 8 8.59 (t, 1H); 7.91 (d, 2H); 7.47 (dd, 4H); 7.30 (d, 2H). 
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EXAMPLE 406 (general procedure (Q)) 

(4-terf-Butylphenvl)-f4-(2H-tetrazol-5-vlra^ acid 3,5-bis(trif)uoro 

methvQphenyl ester 



1 H NMR (DMSO): 5 8.17 (s, 2H); 8.11 (s, 1H); 7.67 (d, 2H); 7.51 (m, 4H); 5.18 (s, 2H). 

EXAMPLE 407 (general procedure (Q)) 
10 3-(4-fr(4-fert-BuMphenyl)-(2 < 4-dichlorophenoxvcail3onvl)amino1methvl}benzovlaminoV 
propionic acid 



'H NMR (DMSO): 8 8.58 (t, 1H); 7.89 (d, 2H); 7.84 (s, 1H); 7.56 (dd, 1H); 7.48 (m, 5H); 7.39 
15 (d, 2H); 5.06 (s, 2H). 

EXAMPLE 408 (general procedure (Q)) 
3-(4-(r(4-tert-BuWlcvclohewlH3-tri^ 
amino)propionic acid 




H 3 C 
H 3 C.LCH 3 



5 





H 3 C 
H 3 CA,CH 3 



20 
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1 H NMR (DMSO): 5 8.59 (t, 1H); 7.91 (d, 2H); 7.69 (t, 1H); 7.47 (dd, 4H); 7.32 (m, 1H); 7.27 
(m, 1H); 7.20 (m, 1H). 

EXAMPLE 409 (general procedure (Q)) 
3-(4-(f(4-tert-BuWlphenylH3,5-dichloro^ 
propionic acid 



1 H NMR (DMSO): 5 8.60 (t. 1H); 7.88 (d, 2H); 7,60 (s, 1H); 7.50 (m, 4H); 7.46 (d, 2H); 7.43 
(d, 2H); 5.08 (s, 2H). 

EXAMPLE 410 (general procedure (Q)) 
3-(4-{r(3.5-Bis(trifluorome^ 
amino)propionic acid 



1 H NMR (DMSO): 5 8.60 (t, 1H); 8.15 (s, 2H); 8.10 (s, 1H); 7.89 (d, 2H); 7.55 (d, 2H); 7.49 (s, 
4H); 5.11 (s, 1H). 



HO 




CI 
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EXAMPLE 411 (general procedure (Q)) 
3-(4-(r(4-tert-ButylphenylH44rffl^ 
propionic acid 



1 H NMR (DMSO): 5 8.59 (t f 1H); 7.88 (d, 2H); 7.48 (m, 6H); 7.39 (m, 4H); 5.09 (s, 2H). 

EXAMPLE 412 (general procedure (Q)) 
3-(4-{r(4-ferf-ButYiphenylH3-tri^ 
10 propionic acid 



1 H NMR (DMSO): 5 8.59 (t, 1H); 7.88 (d, 2H); 7.61 (t, 1H); 7.48 (m, 4H); 7.39 (m, 5H); 5.09 
(s. 2H). 

EXAMPLE 413 (general procedure (Q)) 

3~(4'(r(4-Cvclohexvlphenvl)-(4-nitrophenoxvc^rbonvnamino1methvl)benzovlamino)propionic 
acid 




5 




H 3 C 
HjC^LcH. 




6 



20 
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1 H NMR (DMSO): 5 8.57 (t, 1H); 8.36 (d, 2H); 7.88 (d, 2H); 7.55 (d, 2H); 7.49 (d, 2H); 7.40 (d, 
2H); 7.31 (d, 2H); 5.09 (s, 2H). 

EXAMPLE 414 (general procedure IQ)) 

3-(4-(r(4-CydohexvlphenylH3-nitro^ 

acid 



1 H NMR (DMSO): 5 8.57 (t, 1H); 8.19 (m, 2H); 7.88 (d. 2H); 7.76 (dd, 2H) 7.51 (d, 2H); 7.41 
(d, 2H); 7.31 (d, 2H); 5.10 (s, 2H). 

EXAMPLE 415 (general procedure (Q)) 

3-(4^r(4-CvclohexylphenvlH2-nito 

acid 





1 H NMR (DMSO): 8 8.59 (t, 1H); 8.21 (d, 1H); 7.89 (m, 3H); 7.63-7.31 (m, 7H); 5,05 (s, 2H). 



WO OO/69810 



PCT/DK00/00264 



338 

EXAMPLE 416 (general procedure (Q)) 
3-(4-{f(4-CvclohexylphenYlH2.4-dichlorophenow 
propionic acid 




1 H NMR (DMSO): 5 8.58 (t, 1H); 7.88 (d, 2H); 7.83 (s, 1H); 7.57-7.45 (m, 5H); 7.38 (d, 2H); 
7.31 (d, 2H); 5.06 (s, 2H). 

EXAMPLE 417 (general procedure (Q)) 

3"(4-(r(4-Cvclohexvlphenyl)-(3,4-difluorophenoxvcart)onvnamino1methvl)benzovlamino)- 
propionic acid 




1 H NMR (DMSO): 5 8.58 (t, 1H); 7.87 (d, 2H); 7.55-7.45 (m, 4H); 7.38 (d, 2H); 7.29 (d, 2H); 
7.13 (m, 1H); 5.07 (s, 2H). 

EXAMPLE 418 (general procedure (Q)) 

3-(4-{f(4-Cvclohexvlphenvn-(4-methvlsulfanvlphenoxvcarbonvl)amino1methvl}benzovlam 
propionic acid 
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1 H NMR (DMSO): 5 8.58 (t, 1H); 7.87 (d, 2H); 7.46 (d, 2H); 7.35 (m, 4H); 7.29 (d, 2H); 7.18 
(d, 2H); 5.07 (s. 2H). 

EXAMPLE 419 (general procedure (Q)) 
5 3-(4~(f(3 1 5-Bis(trifluoromethvl)phenoxvcarbonvl)-(4-cvclohexvlphenvl)amino1m 
benzoylamino)propionic acid 



1 H NMR (DMSO): 5 8.58 (t, 1H); 8.14 (s, 2H); 8.10 (s, 1H); 7.88 (d, 2H); 7.53 (d, 2H); 7.47 (d, 
10 2H);7.31 (d, 2H); 5.10 (s, 2H). 

EXAMPLE 420 (general procedure (Q)) 

3-(4-{r(4'Cvdohexvlphenvl)-(2,4-dibromophenoxvcarbonvl)amino1methyl)benzovlamin 
propionic acid 



1 H NMR (DMSO): 8 8.57 (t, 1H); 8.04 (s, 1H); 7.88 (d, 2H); 7.72 (d, 1H); 7.50 (bd, 2H); 7.42 
(m, 3H): 7.38 (d, 2H); 5.05 (s, 2H). 




15 
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EXAMPLE 421 (general procedure (Q)) 
3-(4-(f(4-CyclohexvlphenvlH3-rt^ 
aminotoropionic acid 




1 H NMR (DMSO): 5 8.59 (t, 1H); 7.88 (d, 2H); 7.62 (t, 1H); 7.49 (d, 2H); 7.41-7.30 (m, 7H); 
5.09 (s, 2H). 

General procedure (R) for the solid phase synthesis of compounds of the general formula 
10 fig): 




15 



wherein 

A, R\ E and D are as defined for formula (la), 
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Lea is a leaving group such as chloro, bromo, iodo, mesyl or tosyl, and 
Resin denotes a polystyrene resin with a linker such as the Wang linker: 

5 




wherein PS denotes polystyrene. 
10 Step A and Step B are performed as described under general procedure A. 
Step C: 

The reaction is performed by stirring the resin bound intermediate obtained in step B with 10 
- 20 molar excess of hydrazide. The nucleophilic displacement is carried out in solvents such 
15 as DMSO, DMF, A/-methyl-2-pyrollidone or mixtures of two or more of these. The reaction is 
performed between 20°C and 120°C, preferably between 60°C and 80°C. When the reaction 
is complete, excess of reagent is removed by filtration. The resin is successively washed with 
the solvent used in the reaction, followed by washings with methanol. The resin bound prod- 
uct can be further dried and analyzed. 

20 

Step D: 

The reductive amination is generally known (The combinatorial Index, Ed. Bunin, B.A. 1998, 
Academic Press, p. 167) and is performed by stirring the resin bound hydrazide intermediate 
obtained in step C with an excess of aldehyde or ketone at low pH (by addition of an acid, 

25 such as acetic or formic acid). The reaction is carried out in solvents such as THF, DMF, A/- 
methyl-2-pyrrolidone, ethanol, methanol, dichloromethane, 1 ,2-dichloroethane, trimethyl or- 
thoformate, triethyl orthoformate, or mixtures of two or more of these. As reducing reagent 
sodium cyanoborohydride can be used. The reaction is performed between 20°C and 120°C, 
preferably at 25°C. When the reaction is complete, excess of reagents are removed by filtra- 

30 tion and the resin is washed several times with the solvent used during the reaction. The 
resin bound product can be further dried and analyzed. 
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Step E: 

The cleavage reaction is known (The combinatorial Index, Ed. Bunin, B.A. 1998, Academic 
Press, p. 21) and is generally performed by stirring resin bound intermediate with a 5-95% 
solution of TFA in dichloromethane. The reaction is performed between 0°C and 40°C, pref- 
5 erably at 25°C. When the reaction is complete, the product is removed by filtration. The resin 
is successively washed with the solvent used during the reaction, optionally containing TFA. 
The product and the washings are collected, and solvent removed in vacuo . 

Specific examples illustrating the preparation of compounds of the general formula (Iq) ac- 
10 cording to the invention are provided below. 

EXAMPLE 422 (general procedure (R)) 
3-{4-fN-(3,5-Dichlorobenzvl)-/V^ 

propionic acid 



ci 



15 




Step C: Resin bound 3-(4-fA/W4-trifluoromethoxvbenzovnhvdrazinomethvnbenzovlamino>- 
propionic acid 

Resin bound 3-[4-(bromomethyl)benzoylamino]propionic acid (50 mg; 0.05 mmol) prepared 
20 as described under general procedure (A), was suspended in DMSO for an hour. Solvent 
was removed by filtration, and a solution of 4-trifluoromethoxybenzoylhydrazide (110 mg; 0.5 
mmol) in DMSO (1 mL) was added. The reaction mixture was stirred at 80°C for 16 hours, 
before removing excess of reagent by filtration. The resin was then washed with DMF (3 x 1 
mL) followed by dichloromethane (3 x 1 mL) to afford 50 mg of resin bounded 3-{4-[W -(4- 
25 trifluoromethoxybenzoyl)hydrazinomethyl]benzoylamino}propionic acid. 

Step D: Resin bound 3-f4-fA/-(3 t 5'Dichlorobenzvl)-A/-(4-trifluoromethoxybenzovnhvdrazino- 
methvnbenzoylamino>propionicacid 

To resin bound intermediate obtained as above was added a mixture of 3,5-dichloro-benz- 
30 aldehyde (175 mg, 1.0 mmol) and acetic acid (0.1 mL) in trimethyl orthoformate (1.0 mL). 
The resin was stirred for 2 h at ambient temperature. Sodium cyanoborohydride (63 mg, 1.0 
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mmol) dissolved in DMF (1.0 mL) was then added and the mixture was left stirred at room 
temperature for 16 h. Excess of reagent was removed by filtration, and the resin was washed 
with DMF (3 x 1 mL) followed by dichloromethane (8 x). 

5 Step E: 3-(4-r/s/-(3 1 5"Dichlorobenzvl)-A/-(4-trifluoromethoxvben2ovl)hvdrazinomethvl1- 
benzovlamino)propionic acid 

To the resin obtained above was added 2 mL of 50% of TFA in dichloromethane. After stir- 
ring for 30 min. at 25°C, the solvent was removed by filtration. The resin was washed twice 
with 50% of TFA in dichloromethane, and the combined filtrate and washings were taken to 
10 dryness by speed vacuum centrifugation, to leave the title compound as a light coloured oil. 
The product was characterised by analytical LC-MS and NMR. 

1 H NMR (DMSO): 5 9.62 (s, 1H); 8.47 (t, 1H); 7.80 (d, 2H); 7.70 (d, 2H); 7.52 (s, 2H); 7.49 (d, 
2H); 7.42 (d, 2H); 4.22 (s, 2H); 4.16 (s, 2H). 

15 

HPLC-MS (Method B): m/z = 584.2 (M+1). R t = 7.1 1 min. 
EXAMPLE 423 (general procedure (R)) 

3-(4-r/V-f4-(1 .1-Dimethvlpropvncvclohexvn-A/'(4-trifluoromethoxvbenzovl)hvdrazinomethylV 
20 benzovlaminolpropionic acid 



1 H NMR (DMSO): 5 9.21 (s, 1H); 8.42 (s, 1H); 7.73 (dd, 4H); 7.49 (d, 2H); 7.40 (d. 2H); 4.11 
(s, 2H); 1.20 (t, 3H); 1.04 (q, 2H); 0,74 (s, 6H). 

25 

HPLC-MS (Method B): m/z = 578.2 (M+1 -). R t = 7.74 min. 
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EXAMPLE 424 (general procedure (R)) 
3-(4-fA/-(4-tert-Butvlcvclohexvn 
amino)propionic acid 



1 H NMR (DMSO): 5 9.20 (s, 1H); 8.42 (t, 1H); 7.72 (dd, 4H); 7.50 (d, 2H); 7.40 (d, 2H); 4.14 
(s, 2H); 0.84 (s, 9H). 

HPLC-MS (Method B): m/z = 564.4 (M+1). R t = 7.47 min. 

EXAMPLE 425 (general procedure (R)) 
3-{4-fA/-(OctahydroA7-methanoinden^ 
benzovlamino}propionic acid 



NMR (DMSO): 5 9.29 (s, 1H); 8.46 (t, 1H); 7.75 (d, 2H); 7.70 (d, 2H); 7.47 (d, 2H); 7.40 (d, 
2H). 

HPLC-MS (Method B): m/z = 560.4 (M+1). R t = 7.51 min. 
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EXAMPLE 426 (general procedure (R)) 

3-{44/V-(4-PhenvlcyclohewlW 
propionic acid 




5 

'H NMR (DMSO): 6 9.38 (s t 1H); 8.46 (t. 1H); 7.76 (d, 2H); 7.71 (d, 2H); 7.53 (d, 2H); 7.40 (d. 
2H); 7.18-7.43 (m, 5H); 4.18 (s, 2H). 

HPLC-MS (Method B): m/z = 584.4 (M+1). R t = 7.01 min. 

10 

EXAMPLE 427 (general procedure (R)) 
344-f/V-(Decahvdronaphthalen-2-yiy^ 
aminolpropionic acid 




15 

1 H NMR (DMSO): 5 9.23 (s, 1H); 8.42 (t, 1H); 7.72 (dd, 4H); 7.50 (d, 2H); 7.42 (d f 2H); 4.15 
(s, 2H). 

HPLC-MS (Method B): m/z = 562.4 (M+1). R t = 7.24 min. 

20 
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EXAMPLE 428 (general procedure (R)) 
3-(4-rNW3,5-Bisqrifluorome^ 

amino)propionic acid 



1 H NMR (DMSO): 5 9.55 (s, 1H); 8.46 (t, 1H); 8.26 (s, 2H); 7.75 (d, 2H); 7.50 (d, 2H); 4.18 (s, 
2H); 0.85 (s, 9H). 

HPLC-MS (Method B): m/z = 616.4 (M+1). R t = 8.11 min. 

10 

EXAMPLE 429 

3-{4-rN-(frans^-terf-Bufylcyclo^ 
benzovlaminolpropionic acid 



15 

To an ice-cooled solution of hydrazine hydrate (16 mL, 25% (w/w), 125 mmol) in THF (100 
mL) was added a solution of 4-trif!uoromethoxybenzoyl chloride (4.3 g, 19.2 mmol) in THF 
(50 mL) over 30 min. The solution was stirred for a further 30 min and then diluted with ether 
(200 mL). The turbid organic solution was then washed with water (3 x 200 mL) and brine 
20 (200 mL). After drying (Na 2 S0 4 ), solvent was removed by rotary evaporation. The solid resi- 
due was dissolved in ethanol/water (1:1, 200 mL), insoluble material was filtered off, and the 
filtrate taken to dryness to leave 3.63 g (86%) of pure 4-trifluoromethoxybenzoic acid hydra- 
zide. 

1 H NMR (DMSO-d 6 ), 300 MHz: 5 9.90 (s, 1H); 7.92 (d, 2H); 7.45 (d, 2H), 4.52 (bs, 2H). 
25 HPLC-MS (Method B): R t = 4.04 min, m/z = 221 (M+1). 




<?h 3 

H 3 C<4-CH 3 



5 
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The above 4-trifluoromethoxybenzoic acid hydrazide (3.60 g, 16.3 mmol) and 4-fert-butyl- 
cyclohexanone (2.52 g, 16.3 mmol) was dissolved in ethanol (150 mL) and the solution was 
heated to reflux. After 30 min, powdered sodium borohydride (0.96 g, 25.2 mmol) was care- 
fully added, and the mixture stirred for an additional 30 min at reflux. The reaction was 
5 cooled to 25°C, and remains of sodium borohydride were quenched by addition of acetic acid 
(10 mL). The volume of the reaction mixture was reduced to one third by rotary evaporation 
before adding water (100 mL) and diethyl ether (200 mL). The organic phase was then col- 
lected, washed once with brine and dried over anhydrous Na 2 S0 4 . The organic phase was 
taken to dryness, and the residual oil purified by column chromatography (silica gel G 60, 
10 ethyl acetate/heptane (1:4)) to afford the pure trans and cis isomers of 4- 
trifluoromethoxybenzoic acid N -(4-fert-butylcyclohexyl)hydrazide. 

trans isomer: TLC: R f = 0.10 ethyl acetate/heptane (1 :4). 

15 1 H NMR (DMSO-d 6 ), 300 MHz: 5 10.04 (s, 1H); 7.94 (d, 2H); 7.45 (d, 2H); 4.98 (bs, 1H); 2.65 
(m, 1H); 1.06-1.95 (m, 4H); 0.86-1.12 (m, 5H); 0.80 (s, 9H). 

cis isomer: TLC: R f = 0.25 ethyl acetate/heptane (1:4). 

20 1 H NMR (DMSO-cfe). 300 MHz: 5 10.02 (s, 1H); 7.96 (d, 2H); 7.45 (d, 2H); 4.89 (bs, 1H); 3.08 
(s, 1 H); 1 .85 (m, 2H); 1 .31 -1 .52 (m, 6H); 0.95 (m, 1 H); 0.85 (s, 9H). 

frans-3-(44/V-(4-tert-Butyl^ 
amino)propionic acid 

25 frans-4-Trifluoromethoxybenzoic add W-(4-fe/t-butylcyclohexyl)hydrazide (715 mg, 2 mmol) 
was dissolved in DMSO (8 mL), and added to 3-[4-(bromomethyl)benzoyl]aminopropanoic 
acid derivatized Wang resin (2.0 g, loading app. 0.5 mmol/g) prepared as described in ex- 
ample 1. The mixture was heated to 80°C for 24 hours, and then cooled. After draining, the 
resin was washed with DMSO (3 x), DMF (3 x) and dichloromethane (10 x). A 50% 

30 TFA/dichloromethane solution (8 mL) was then added, and the mixture was left for 30 min at 
25°C. The supernatant was collected, and the resin subsequently washed once with a 50% 
TFA/dichloromethane solution (8 mL). The combined supernatant and washing were taken to 
dryness by rotary evaporation, to leave a brown oil. Further purification by column chroma- 
tography (silica G60, 400 mesh, 48% ethyl acetate, 48% heptane, 4% acetic acid), and crys- 

35 tallization (ethanol/water) gave the title compound as fine needles. 



WO OO/69810 



PCT/DK00/0O264 



348 



R f = 0.15 ethyl acetate/heptane (1:1). 

1 H NMR (DMSO-cfe), 300 MHz: 5 12.18 (s, 1H); 9.20 (s, 1H); 8.42 (t, 1H); 7.74 (d, 2H); 7.72 
5 (d f 2H); 4.47 (d, 2H); 7.38 (d, 2H); 4.12 (s f 2H); 3.42 (dt, 2H); 2.82 (m, 1H); 2.50 (t, 2H); 2.04 
(bd, 2H); 1.77 (bd, 2H); 1.24 (m f 2H); 0.96 (m, 3H); 0.82 (s, 9H). 

HPLC-MS (Method B): R t = 7.57 min, m/z = 564 (M+1). 

10 General procedure (S) for the solid phase synthesis of compounds of the general formula 

Steps B and C are modified compared to general procedure (C) so that step C is a reductive 
amination of a resin bound aldehyde or ketone: 

o 

O HO^Z^O 

A _ Errtf\r> ..... ~ 



15 



HO A-Fmoc 

O 



(»») 



Resin ^OH ~ *-%^ A _ Fmoc ~ Resln ^ jL A Jj! O 

R 1 



0 A — Fmoc 
Step A Step B 



Lea'-X-D, 
D-N=C=0 or 



< 2 N-E O O E D-N=C=S O O E 



Q O E 



StepE H0 z — r""*x 



Jl_A— ll I 
R 1 

(lb) 



wherein 



A, Z, R 1 , E and D are as defined for formula (I), 
20 X is -S(0) 2 -(CH 2 ) r -, -C(0)NH- or -C(S)NH-, wherein r is as defined for formula (I), 
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Lea' is a leaving group such as -OSu, chloro, phenoxy or 4-nitrophenoxy, and 
Resin denotes a polystyrene resin with a linker such as the Wang linker: 

5 




wherein PS denotes polystyrene. 
10 Step B: 

The Fmoc protecting group is removed using a solution of 20% piperidine in DMF which is 
added to the resin and vortexed for 0.5 hours. After draining the resin is washed with DMF 
containing 1-hydroxybenzotriazole (50 mg/rnL) and DMF. 

15 The acylation (The combinatorial index, Ed. Bunin, B. A. 1998, Academic Press, p. 78) is 
performed by adding an excess of acid (III) in a solvent such as DMF, A/-methylpyrrolidinone, 
THF, dichloromethane, 1,2-dichIoroethane, acetonitrile, DMSO or a mixture of two or more of 
these, optionally in the presence of a base such as A/-methylmorpholine, triethylamine, diiso- 
propylethylamine, dicyclohexylmethylamine or another tertiary amine, followed by a coupling 

20 reagent such as dicyclohexylcarbodiimide, diisopropylcarbodiimide, 1 , 1 '-carbonyldiimidazole, 
2-(1H-9-azabenzotriazole-1-yl)-1,1,3,3-tetramethyluronium hexafluorophosphate or bromo- 
tris-pyrrolidinophosphonium hexafluorophosphate in a solvent such as DMF, W-methyl- 
pyrrolidinone, THF, dichloromethane, 1,2-dichloroethane, acetonitrile, DMSO or a mixture of 
two or more of these, optionally in the presence of a side reaction inhibitor such as 3- 

25 hydroxy-4-oxo-3,4-dihydro-1 ,2,3-benzotriazine, A/-hydroxybenzotriazole or 1-hydroxy-7- 
azabenzotriazole. The reaction is performed between 20°C and 40°C, preferably at 25°C. 
Excess reagents are filtered off and the resin is washed several times with the solvent used 
during the reaction. 

30 Step C: 

The reaction is generally known (The combinatorial index, Ed. Bunin, B. A. 1998, Academic 
Press, p. 133) and is generally performed by stirring resin bound aldehyde or ketone with an 
excess of amine at low pH (by addition of an acid, such as acetic acid or formic acid) in a 
solvent such as THF, DMF, A/-methylpyrrolidinone, methanol, ethanol, DMSO, dichloro- 
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10 



15 



20 



25 



methane, 1 ,2-dichloroethane, trimethyl orthoformate, triethyl orthoformate, or a mixture of 
two or more of these. As reducing agent sodium cyanoborohydride may be used. The reac- 
tion is performed between 20°C and 120°C, preferably at 25°C. 

EXAMPLE 430 (general procedure (S)) 

3-(4-[1-(4-Bromophenyl)-3-(4-trifluoromethoxvphenvl)ureidomethyl1ben2ovlamino)propionic 
acid 



1 H NMR (DMSO): 5 6.52 (2H, d), 7.20 (2H, d), 7.43 (2H, d), 7.77 (2H, d), 8.47 (1H, t). 
Step A: Resin bound Fmoc (3-alanine 

150 pmol Fmoc p-alanine was dissolved in 500 i± of a mixture of DMF and diisopropylethyl- 
amine (430:70) and added to 50 mg polystyrene resin functionalised with a Wang linker. 200 
^mol PyBrOP dissolved in DMF (500 pL) was added. After shaking the suspension for 4 
hours at 25°C, the resin was isolated by filtration and washed with 3x1 mL DMF. 

Step B: Resin bound 3-(4-formvlbenzovlamino)propionic acid 

To the above resin bound Fmoc (3-alanine was added 1000 pL of a 20% solution of piperidine 
in DMF. Upon shaking for 30 min, the resin was drained and washed with 1 mL DMF contain- 
ing 1~hydroxybenzotriazoie (50 mg/mL) and DMF (2 x 1 mL). Then 200 pmol 4-formylbenzoic 
acid (30 mg) and diisopropylethylamine (70 \iL) were dissolved in DMF (430 pL) and added 
to the resin followed by 200 pmol PyBrOP dissolved in DMF (500 pL). The mixture was 
shaken for 4 hours at 25°C followed by filtration and washing of the resin with DMF (3 x 1 
mL) and trimethylorthoformate (1 x 1 mL). 

Step C: Resin bound 3-{4~f(4-bromophenylamino)methvl1benzovlamino)propionic acid 
The above resin bound 3-(4-formylbenzoylamino)propionic acid (50 mg) was treated with a 
solution of 4-bromoaniline (500 ^mol) in a mixture of DMF (500 ixl) and trimethylorthoformate 
(500 ^L). Glacial acetic acid (100 pL) was added and the mixture was shaked for 1 hour at 
25°C. Sodium cyanoborohydride (750 pmol) suspended in a mixture of DMF and trimethyl- 



Br 
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orthoformate (1:1,1 ml.) was added and the mixture was vortexed at 25°C for 16 hours fol- 
lowed by filtration and washing with a mixture of DMF and water (4:1 ,2x1 mL) followed by 3 
x 1 mL DMF and 2 x 1 mL dichloromethane to afford the desired product. 

5 Step D: Resin bound 3-1441 -(4-bromophenvl)-3-(4-trifluoromethoxvphenyl)ureidomethvn- 
benzoylamino)propionic acid 

200 pmol 4-trifluoromethoxyphenylisocyanate dissolved in 500 pL dichloromethane was 
added to the above resin bound 3-{4-[(4-bromophenylamino)methyl]benzoylamino}propionic 
acid (50 mg). Shaking the mixture for 16 hours at 25°C followed by filtration and washing of 
10 the resin with 4 x 1 mL DMF, 2 x 1 mL water, 3x1 mL THF and 5 x 1 mL dichloromethane 
afforded the resin bound title compound . 

Step E: 3-14-H -(4-Bromophenvl)-3-(44rif1uoromethoxyphenvl)ureidomethyllbenzovlamino)- 
propionic acid 

15 The above resin bound 3-{4-[1-(4-bromophenyl)-3-(4-trifluoromethoxyphenyl)ureidomethyl]- 
benzoylamino}propionic acid (50 mg) was treated with 1 mL 50% TFA in dichloromethane for 
1 hour at 25°C. The product was filtered off and the resin was washed with 1 mL dichloro- 
methane. The combined extracts were concentrated in vacuo . The residue was purified by 
preparative HPLC to afford the title compound . 

20 

The following compounds were made according to the general procedure (S): 
EXAMPLE 431 (general procedure (S)) 

3-{4-f1~(2-Chlorobenzvl)-3-(4-trifluoromethoxvphenvl)ureidomethvnbenzoylamino|propionic 
25 acid 




1 H NMR (DMSO): 5 4.63 (2H, s), 4.65 (2H, s), 7.2-7.4 (7H, m), 7.47 (1H, d), 7.61 (2H, d), 
7.81 (2H, d), 8.49 (1H, t), 8.90 (1H, s). 



,30 
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EXAMPLE 432 (general procedure (S)) 
3-(4-f1-(3.4-Dichlorobenzyl)-3-(44rifluorom 
propionic acid 




'H NMR (DMSO): 8 8.85 (s, 1H); 8.46 (t, 1H); 7.80 (d, 2H); 7.61 (d, 2H); 7.59 (s, 1H); 7.50 (s, 
1H); 7.35 (d f 2H); 7.25 (d, 2H); 7.23 (s, 1H); 4.65 (s, 2H); 4.52 (s, 2H); 3.46 (q, 2H); 2.50 (t, 
2H). 

10 EXAMPLE 433 (general procedure (S)) 

3-{4-ri-(4-lsopropvlbenzvl)-3-(4-trifluoromefo^ 
acid 




15 1 H NMR (DMSO): 6 8.80 (s, 1H); 8.51 (t, 1H); 7.82 (d, 2H); 7.60 (d, 2H); 7.30 d, 2H); 7.25 (d, 
2H); 7.21 (d, 2H); 7.18 (d, 2H); 4.61 (s. 2H); 4.55 (s, 1H); 3.46 (q, 2H); 1.20 (d, 6H). 

EXAMPLE 434 (general procedure (S)) 

3-(4>ri-(4-Piperidin-1-vlphenvlV3-(4-trifluoromethoxvphenvl)ureidomethvllbenzovlamino>- 
20 propionic acid 




1 H NMR (DMSO): 5 8.46 (t, 1H); 8.10 (s, 1H); 7.78 (d, 2H); 7.55 (d, 2H); 7.35 (d, 2H); 7.25 (d, 
2H); 7.12 (d, 2H); 7.05 (d, 2H); 4.90 (s, 2H). 
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General procedure (T) for the solid phase synthesis of compounds of the general formula (li): 
Alternatively, the solid support used in general procedure (S) can be a 2-chlorotrityl polysty- 
rene resin. 



Resin s 



a 



s A- Fmoc 



Step A 



Resin — Vv 



A — Fmoc 



R 1 
R 



Step B 



Resin — V — A — *L .° 
R 



K^N-E 
StepC 



Resin — V — A 



E 

I 

NH 



R 1 



Lea'-X-D, 

D-N=C=0 or 
D-N=C=S 



Step D 



Resin — V — A 1^ 



E 



R 1 



10 



StepE 



wherein 



o 



E 



R 1 



(U) 



V, A, Z, R\ E and D are as defined for formula (I), 



X is -C(0)NH- or -C(S)NH- and 



Lea 1 is a leaving group such as -OSu, chloro, phenoxy or 4-nitrophenoxy. 



15 Step A: 

The reaction is known (The combinatorial index, Ed. Bunin, B. A. 1998, Academic Press, p. 
24) and is generally performed by shaking a suspension of the resin with a solution of a nu~ 
cleophilic Fmoc protected amine (V-A-Fmoc) in the presence of a base such as triethyl- 
amine, diisopropylethylamine, dicyclohexylmethylamine or any other tertiary amine. Typical 
20 solvents are pyridine, dichloromethane, 1 ,2-dichloroethane, DMF, /V-methylpyrrolidinone, 
THF, DMSO or mixtures of two or more of these. The reaction is performed between 20°C 
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and 120°C, preferably at 25°C. Excess reagents are filtered off and the resiri is washed with 
any solvent mentioned above including mixtures hereof, containing a base as mentioned 
above and an alcohol, typically methanol, as a scavenger of unreacted resin bound 2- 
chlorotritylchloride. 

5 

Step B: 

Step B is identical to step B of general procedure (S). 
Step C: 

10 Step C is identical to step C of general procedure (S). 
Step D: 

Step D is identical to step D of general procedure (S). 
15 Step E: 

Step E is identical to step E of general procedure (S). 
EXAMPLE 435 (general procedure (T)) 

3-f4-ri.(4-Butoxvphenvl)-3-(4-trifluoromethoxvphenvl)ureidomethvl1benzovlamino)propionic 
20 acid 




Step A: Resin bound Fmoc ^-alanine 

150 pmol Fmoc (3-alanine was dissolved in a mixture of 250 pL dichloromethane, 250 pL 
25 DMF and 100 pL diisopropylethylamine and added to 50 mg polystyrene resin functionalized 
with a 2-chlorotrityl linker. After shaking the suspension for 4 hours at 25°C, the resin was 
isolated by filtration and washed with 2 x 1 ml_ dichloromethane: metha- 
nol:diisopropylethylamine 17:2:1 and 2x1 mL DMF. 
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Step B: Resin bound 3-(4-formylbenzovlamino)propionic acid 

To the above resin bound Fmoc (^alanine was added 500 of a 20% solution of piperidine 
in DMF. After 30 min of shaking, the resin was drained and washed with 1 mL DMF contain- 
ing 1-hydroxybenzotriazole (50 mg/mL) and DMF (2 x 1 mL). Then 200 pmol 4-formylbenzoic 
5 acid (30 mg) and 200 prnol HOBt (31 mg) dissolved in DMF (500 \iL) were added to the resin 
followed by 200 pmol diisopropyl carbodiimide (DIC, 25.2 mg) dissolved in acetonitrile (500 
ML). The mixture was shaken for 4 hours at 25°C followed by filtration and washing of the 
resin with DMF (3 x 1 mL). 

10 Step C: Resin bound 3-(4-f(4-Butoxvphenvlamino)methvnbenzovlamino)propionic acid 

The above resin bound 3-(4-formylbenzoylamino)propionic acid (50 mg) was treated with a 
0.5 M solution of 4-butoxyaniline (0.25 mmol, 41.25 mg) in a mixture of DMF and trimethyl- 
orthoformate (1:1, 0.5 mL) and glacial acetic acid (50 pL) for 1 hour at 25 °C. Sodium cyano- 
borohydride (250 pmol, 16 mg) dissolved in a mixture of DMF and methanol (1:1, 0.25 mL) 

15 was added, and the mixture was vortexed at 25°C for 4 hours followed by filtration and wash- 
ing with a mixture of DMF and methanol (1:1,2x1 mL) 3 x 1 mL DMF and 2 x 1 mL dichloro- 
methane to afford the desired product. 

Step D: Resin bound 3-f4-ri-(4-Butoxvphenvl)-3-(4-trifluoromethoxyphenvl)ureidomethvn- 

20 benzovlaminolpropionic acid 

200 pmol 4-trifluoromethoxyphenylisocyanate dissolved in 500 pL dichloroethane was added 
to the above resin bound 3-{4-[(4-butoxyphenylamino)methyl]benzoylamino}propionic acid 
(50 mg). Shaking the mixture 5 hours at 25°C followed by filtration and washing of the resin 
with 2 x 1 mL dichloromethane, 4 x 1 mL DMF, 2 x 1 mL H 2 O f 3 x 1 mL THF and 3 x 1 mL 

25 dichloromethane afforded the resin bound title compound . 

Step E: 3~f4-M -(4-Butoxvphenvl)-3-(4-trifluoromethoxyphenvl)ureidomethvnbenzovlaminoV 
propionic acid 

The above resin bound 3-{4-[1-(4-butoxyphenyl)-3-(4-trifluoromethoxyphenyl)ureidomethyl]- 
30 benzoylamino}propionic acid (50 mg) was treated with 1 mL 5% TFA in dichloromethane for 
1 hour at 25°C. The product was filtered off and the resin was washed with 1 mL dichloro- 
methane. The combined extracts were concentrated in vacuo . The residue was dissolved in 
50 pL DMSO + 500 pL acetonitrile and purified by preparative HPLC using a Supelcosil 
ABZ+ 25 cm x 10 mm 5p column. The starting eluent composition was 5% acetonitrile in wa- 
35 ter changing over 30 min to 90% acetonitrile in water which was then kept constant for 5 min 
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before going back to the starting composition over 10 min. The flow rate was kept constant at 
8 mLAnin collecting one fraction pr. minute. The process was monitored using an UV detec- 
tor operating at 214 nm. The fractions containing the desired product were combined and 
evaporated in vacuo to afford the title compound . 



1 H NMR (400 MHz, DMSO-d 6 ): 5 12.20 (s br, 1H); 8.50 (t, 1H); 8.09 (s, 1H); 7.73 (d, 2H); 
7.55 (d, 2H); 7.30 (d, 2H); 7.20 (d, 2H); 7.10 (d, 2H); 6.90 (d, 2H); 4.90 (s, 2H); 3.95 (t, 2H); 
3.45 (m, 2H); 2.50 (t, 2H); 1.60 (k, 2H) 1.42 (sx, 2H); 0.95 (t, 3H) 

10 The following examples can be made as described above. 

EXAMPLE 436 (general procedure (T)) 

3^4-ri-Quinolin-3-vl-3-(4-trifluoromethoxyphenvnureidomethvnbenzovlamino)propionic acid 



1 H NMR (400 MHz, DMSO-d 6 ): 5 12.20 (s br, 1H); 8.80 (m, 2H); 8.45 (t, 1H); 8.25 (s, 1H); 
8.00 (d, 2H); 7.95 (d, 2H); 7.78 (m, 3H); 7.60 (t, 1 H); 7.55 (d, 2H); 7.38 (d, 2H); 7.24 (d, 2H); 
5.12 (s, 2H); 3.45 (m, 2H); 2.50 (t, 2H). 

20 EXAMPLE 437 (general procedure (T)) 

3-(4-f3-(4-Trifluoromethoxvphenvl)-1-(4-trifluoromethvlphenvhureidomethvnbenzoylamino)- 



5 




propionic acid 




25 1 H NMR (400 MHz, DMSO-d 6 ): S 12.15 (s br, 1H); 8.95 (s, 1H); 8.48 (t, 1H); 7.75 (d, 2H); 

7.68 (d, 2H); 7.58 (d, 2H); 7.50 (d, 2H); 7.35 (d, 2H); 7.25 (d, 2H); 5.10 (s, 2H); 3.45 (m, 2H); 
2.50 (t,2H). 
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EXAMPLE 438 (general procedure CO) 

3-{4-f1,3-Bis(4-trifluoromethoxvphenvnureidomethyl1benzovlamino}propionic acid 




5 



1 H NMR (400 MHz, DMSO-d 6 ): 5 12.25 (s br, 1H); 8.65 (s, 1H); 8.48 (t, 1H); 7.75 (d, 2H); 
7.55 (d, 2H); 7.35 (m, 6H); 7.22 (d, 2H); 5.00 (s, 2H); 3.40 (m, 2H); 2.50 (t, 2H). 

EXAMPLE 439 (general procedure (T)) 
10 34441-(4-Propylphenyl)-3-(4-trifluoromethoxv^^^ 



1 H NMR (300 MHz, DMSO-o( 6 ): 5 12.20 (s, 1H); 8.45 (t, 1H); 8.30 (s, 1H); 7.73 (d, 2H); 7.52 
15 (d, 2H); 7.32 (d, 2H); 7.20-7.10 (m, 6H); 4.95 (s, 2H); 3.45 (m, 2H); 2.50 (m, 4H); 1.60 (sx, 
2H); 0.90 (t, 3H). 

EXAMPLE 440 (general procedure (T)) 

3^4-f1-(4-Butvl-2-methylphenvl)-3-(44rifluoromethoxvphenyl)ureidomethvl1ben 
20 propionic acid 



acid 
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1 H NMR (300 MHz, DMSO-cfe): 5 12.20 (s br, 1H); 8.45 (t, 1H); 7.87 (s, 1H); 7.75 (d. 2H); 
7.52 (d, 2H); 7.30 (d, 2H); 7.22 (d, 2H); 7.10 (s, 1H) 7.05 (d. 1H); 6.95 (d, 1H); 5.15-4.85 (d 
br, 2H); 3.45 (m, 2H); 2.55-2.50 (m, 4H); 1.60 (k, 2H); 1.32 (sx, 2H); 0.90 (t, 3H). 

5 EXAMPLE 441 (general procedure (T)) 

3-f4-ri-(4-lsopropoxyphenvl)-3-(4-trifluoromethoxvphenvl)ureidomethvl1benzovlamino)- 
propionic acid 



10 1 H NMR (DMSO-d 6 ): 5 8^7 (t. 1H); 8.10 (s, 1H); 7.75 (d. 2H); 7.56 (d, 2H); 7.36 (d, 2H); 7.23 
(d, 2H); 7.12 (d, 2H); 6.90 (d, 2H); 4,92 (s, 2H); 4.60 (q, 1H); 1.25 (d. 6H). 

EXAMPLE 442 (general procedure (~Q) 

3-{4-f1-(4-Ethoxvphenyl)-3-(4-trifluoromethoxvphenvl)ureidorriethvnbenzovlamino)propionic 




ch 3 
? ch, 



15 acid 




O^CH, 



'H NMR (DMSO-d 6 ): 5 8.46 (t, 1H); 8.06 (s, 1 H); 7.78 (d, 2H); 7.56 (d, 2H); 7.34 (d, 2H); 7.22 
(d, 2H); 7.14 (d, 2H); 6.92 (d, 2H); 4.91 (s, 2H); 4.01 (q. 2H); 1.32 (t. 3H). 

20 
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EXAMPLE 443 (general procedure (T)) 

3-(4-ri-(4-Cvclohexvlphenyl)-3-^ acid 



5 1 H NMR (DMSO-cfe): 5 12.20 (s br, 1H); 8.78 (s, 1H); 8.45 (s+t, 2H); 7.92(d, 1H); 7.80 (d, 1H); 
7.75 (d, 2H); 7.50 (t, 1H) 7.30 (d, 2H); 7.20 (d, 2H); 7.15 (d,2H); 4.95 (s, 2H); 3.45 (m, 2H); 
2.50 (t, 2H); 1.90-1.10 (m, 11H) 

HPLC-MS (Method B): m/z = 545 (M+1). R t = 7.47 min 

10 

General procedure (U) for the solid phase synthesis of compounds of the general formula 



Alternatively, molecules of general formula (li) obtained by the previously described general 
method (T) may be modified after step D. This applies to all general procedures comprising a 
15 step similar to step D of procedure (T): 




o 

Resin — V — A IL^ 



E 



D'-N=C=0 or 
D'-N=C=S 



O 

Resin — V — A 1^ 



E 



Modification 




NH 



StepD 




Step D2 



O 

Resin — V— A ^ 




E 



O 



E 



StepE 




wherein 

20 

A, V, Z, R 1 , E and D are as defined for formula (I), 
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D' is a subgroup of D containing functionalities that may be further derivatized like sulfides, 
sulfoxides, or esters, 

Xis 



H 



~N — or u N- 



ResirK Cl = @) — Cl wherein PS is polystyrene 



Step D2: Oxidation of sulfides or sulfoxides 

10 The reaction is known (The combinatorial index, Ed. Bunin, B. A. 1998, Academic Press, p. 
132) and is performed by treating the resin bound intermediate with an oxidizing agent like 3- 
chloroperoxybenzoic acid or peracetic acid in a solvent like dichloromethane, 1,2-dichloro- 
ethane, THF or a mixture thereof. The reaction is performed between 20°C and 120°C, pref- 
erably at 25°C. Excess reagents are filtered off and the resin is washed with dichloro- 

15 methane, 1 ,2-dichloroethane, DMF, W-methylpyrrolidinone, THF, DMSO or mixtures of two or 
more of these. 

Step D2: Derivatization of esters 

Ester hydrolysis. The reaction is known (Hoekstra et al, Bioorg. Med. Chem. Lett. 1996, 6, 
20 2371-2376) and is performed by treating the resin bound intermediate with a solution of po- 
tassium trimethylsilanolate in a solvent like THF or dioxan. The reaction is performed be- 
tween 20°C and 120°C, preferably at 25°C. Excess reagents are filtered off and the resin is 
washed with dichloromethane, 1,2-dichloroethane, dioxan, DMF, /V-methylpyrrolidinone, 
THF, DMSO or mixtures of two or more of these in combination with an acid like acetic acid 
25 to afford the corresponding resin bound carboxylic acid. 

The above resin bound carboxylic acid is converted into an active ester by the use of penta- 
fluorophenyl trifluoroacetate or 4-nitrophenyl trifluoroacetate in the presence of pyridine in a 
solvent such as DMF, /V-methylpyrrolidinone, THF, dichloromethane, 1,2-dichloroethane, 
30 acetonitrile, DMSO or a mixture of two or more of these. The reaction is performed between 
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20°C and 40°C, preferably at 25°C. Excess reagents are filtered off and the resin is washed 
several times with the solvent used during the reaction. 

The above resin bound active ester is allowed to react with nucleophiles like ammonia, pri- 
mary or secondary amines, A/-hydroxyamidines or hydrazides to afford resin bound carbox- 
ylic acid derivatives. 

EXAMPLE 444 (general procedure fun 
4T1-(4-Cycl ohexvlphenvl)-3-(3-methvlsulfonvl^^ 



benzamide 




Step A: Resin bound 4-formvl-/V-(2H-tetrazol-5-yl)benzamide 

150 pmol 4-formyl-W-(2H-tetrazol-5-yl)benzamide was dissolved in a mixture of 250 pL di- 
chloromethane, 250 pL DMF and 100 pL diisopropylethylamine and added to 50 mg polysty- 
rene resin functionalized with 2-chlorotrityl chloride. After shaking the suspension for 4 hours 
at 25°C, the resin was isolated by filtration and washed with 2x1 mL dichloromethane:- 
methanokdiisopropylethylamine 17:2:1 and 2 x 1 mL DMF. 

Step C: R esin bound 4-f(4-cvclohexylphenvlamino)methvl1-A/-(2H-tetrazol-5-vl)benzamide 
The above resin bound 4-fonmyl-N-(2H-tetrazol-5-yl)benzamide (50 mg) was treated with a 
0.5 M solution of 4-cycIohexylaniline (0.25 mmol, 41.25 mg) in a mixture of DMF and 
trimethylorthoformate (1 :1 , 0.5 mL) and glacial acetic acid (50 pL) for 1 hour at 25°C followed 
sodium cyanoborohydride (250 pmol, 16 mg) dissolved in a mixture of DMF and methanol 
(1:1, 0.25 mL). Shaking at 25°C for 4 hours followed by filtration and washing with a mixture 
of DMF and methanol (1:1,2x1 mL), 3 x 1mL DMF and 2 x 1 mL dichloromethane afforded 
the desired product. 
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Step D: Resin bound 4>f1>(4>cvclohexvlDhenvlV3-(3-methvlsulfanylphenvl)ureidomethvlVA/- 
(2/-/-tetrazol-5- vl )be nza m id g 

200 |jmol 3-Thiomethylphenylisocyanate dissolved in 500 pL dichloroethane was added to 
the above resin bound 4-[(4-cyclohexylphenylamino)methyl>A/-(2H-tetrazol-5-yl)benzamide 
5 (50 mg). Shaking the mixture 5 hours at 25°C followed by filtration and washing with 2 x 1 mL 
dichloromethane, 4 x 1 mL DMF, 2 x 1 mL H 2 0, 3 x 1 mL THF and 3 x 1 mL dichloromethane 
afforded the resin bound title compound . 

Step D2: Resin bound 441-(4-Cvclohexvlphenvl)>3-(3-methylsulfonvlphenvl)ureidomethvl1-A/- 

10 (2fV-tetrazol-5-vl)benzamide 

To the above resin bound 4-[1-(4-cyclohexylphenyl)-3-(3-methylsulfanylphenyl)ureidomethyl] 
A/-(2tf-tetrazol-5-yl)benzamide was added a solution of 3-chloroperbenzoic acid (2.0-2.8 
mmol) in 1,2-dichloroethane (500 pL). The mixture was shaken overnight at 25 °C. Filtration 
followed by washing of the resin with dichloromethane (2 x 1 mL) afforded the resin bound 

15 title compound. 

Step E: 4-M -(4-Cvclohexvlphenyl)-3-(3-methvlsulfonvlphenvl)ureidomethvn-A/-(2H-tetrazol-5- 
vQbenzamide 

The above resin bound 4-[1-(4-cyclohexylphenyl)-3-(3-methylsulfonylphenyl)ureidomethyl]-A/- 
20 (2H-tetrazol-5-yl)benzamide (50 mg) was washed with DMF (4 x 1 mL), H z O (2 x 1 mL), THF 
(3 x 1 mL) and dichloromethane (3 x 1 mL) and treated with 1 mL 5% TFA in dichloro- 
methane for 1 hour at 25°C. The product was filtered off and the resin was washed with 1 mL 
dichloromethane. The combined extracts were concentrated in vacuo . The residue was dis- 
solved in 50 pL DMSO + 500 pL acetonitrile and purified by preparative HPLC using a Su- 
25 pelcosil ABZ+ 25 cm x 10 mm 5p column. The starting eluent composition was 5% acetoni- 
trile in water changing over 30 min to 90% acetonitrile in water which was then kept constant 
for 5 min before going back to the starting composition over 10 min. The flow rate was kept 
constant at 8 mL/min collecting one fraction pr. minute. The process was monitored using an 
UV detector operating at 214 nm. The fractions containing the desired product were com- 
30 bined and evaporated in vacuo to afford the title compound . 

1 H NMR (300 MHz, DMSO-d 6 ): 8 12.30 (s br, 1H); 8.70 (s, 1H); 8.05 (d, 2H); 7.75 (m, 1H); 
7.52-7.42 (m, 4H); 7.20 (s, 4H); 5.00 (s, 2H); 3.15 (s, 3H); 1.85-1.60 (m, 5H); 1.50-1.15 (m, 
6H). 

35 
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HPLC-MS (method B) m/z = 574, R, = 7. 1 8 min. 

The following examples can be made as described above. 

5 EXAMPLE 445 (general procedure (Lm 

4-f1-(4-tert-Butvlcvclohexyl)-3-(3-methvlsulfonvlphenvl)ureidomethvll-A/-(2H-tetrazol-5- 
yQbenzamide 



10 1 H NMR (300 MHz, DMSO-d 6 ): 5 12.30 (s br, 1H); 8.82 (s, 1H); 8.05 (d, 2H); 8.15-8.00 (m, 
3H); 7.78 (d, 1H); 7^55-7.45 (m, 4H); 4.65 (s, 2H); 4.10 (t br, 1H); 3.13 (s, 3H); 1.83-0.90 (m, 
9H); 0.85 (s, 9H). 

HPLC-MS (method B) m/z = 554, R, = 7.12 min. 
EXAMPLE 446 (general procedure (L») 

4-ri-(4-sec-Butylphenyl)-3-(3-methvlsulfonvlphenvl)ureidomethvl1-A/-(2Ay-tetrazol-5- 
vDbenzamide 



1 H NMR (300 MHz, DMSO-d 6 ): 5 12.35 (s br, 1H); 8.65 (s, 1H); 8.10-8.00 (m, 4H); 7.75 (m, 
1H); 7.52-7.42 (rn, 4H); 7.20 (s,-4H); 5.00 (s, 2H); 3.15 (s, 3H); 2.55 (q, 1H); 1.55 (k, 2H); 
1.20 (d.3H); 0.75 (t,3H). 





25 HPLC-MS (method B) m/z = 548, R t = 6.03 min. 
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EXAMPLE 447 (general procedure (LP) 
4-H-(4-Butvlphenvl)-3-(3-methvlsulfonvlphenvl)ureidometh^ 

^ CH 3 



5 'H NMR (DMSO-d 6 ): 8 0.90 (3H, t), 1.42 (2H, sixtet), 1.57 (2H, pentet), 2.58 (2H, partly hid- 
den by DMSO), 3.15 (3H, s), 5.02 (2H, s), 7.21 (4H. s), 7.45-7.52 (4H, m), 7.85 (1H, m), 8.0- 
8.1 (3H, m). 8.61 (1H, s), 12.4 (1H, bs). 

HPLC-MS (Method B): R, = 6.37 min, m/z = 548 (M +1 ). 

10 

EXAMPLE 448 (general procedure (U)) 

4-n-(4-sec-Butvlphenyl)-3-(4-methYlsulfonylphenvl)ureidomethvll-A/-(2H-tetrazol-5-vl)- 
benzamide 



'H NMR (300 MHz, DMSO-de): 6 12.30 (s br, 1H); 8.72 (s, 1H); 8.05 (d, 2H); 7.75 (d, 2H); 
7.70 (d, 2H); 7.45 (d, 2H); 7.20 (s, 4H); 5.00 (s, 2H); 3.11 (s, 3H); 2.60 (q, 1H); 1.55 (k, 2H); 
1.20 (d.3H); 0.75 (t, 3H). 

20 HPLC-MS (method B) m/z = 548, R, = 6.03 min. 





CH 3 
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EXAMPLE 449 (general procedure (U)) 

4-ri-(4-tert- BuWlphenvl)-3-(3-methylsufo^ 

amide 



*H NMR (DMSO-d 6 ): 5 1.30 (9H, s). 3.18 (3H, s), 5.03 (2H, s), 7.24 (2H, d), 7.41 (2H, d), 
7.45-7.55 (8H, m), 7.85 (1H, m), 8.05 (2H, d), 8.08 (1H. s), 8.70 (1H, s), 12.4 (1H, bs). 

HPLC-MS (Method B): R, = 5.97 min, m/z = 548 (M +1). 

EXAMPLE 450 (general procedure (LP) 

4-r3-(3-MethylsulfonvlphenvlV1-(4-trifluorometho^ 

benzamide 



1 H NMR (300 MHz, DMSO-d 6 ): 5 12.35 (s, 1H); 8.85 (s, 1H); 8.05 (d, 2H); 7.75 (m, 1H); 7.55- 
7.35 (m, 9H); 7.20 (s, 4H); 5.05 (s, 2H); 3.15 (s. 3H). 

HPLC-MS (method B) m/z = 576, R, = 5.42 min. 




F 
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EXAMPLE 451 (general procedure (LP) 

443-(4-Methvlsulfonvlphenyl)-1-(4-triflu^^ 

vDbenzamide 



1 H NMR (300 MHz, DMSO-d 6 ): 6 12.35 (s, 1H); 8.95 (s, 1H); 8.05 (d, 2H); 7.70 (d, 2H); 7.65 
(d, 2H); 7.49 (d. 2H); 7.43 (d, 2H), 7.45 (d, 2H); 5.05 (s, 2H); 3.12 (s, 3H). 

HPLC-MS (method B) m/z = 576, R t = 5.42 min. 

10 

EXAMPLE 452 (general procedure (U)) 

4-r3-(3-EthvlsulfonvlphenviV1-(4-trifluoromethoxvphenvl)ureidomethvn-/V-^ 
benzamide 



F 




5 



F 




15 



HPLC-MS (method B) m/z = 590, R t = 5.90 min. 
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EXAMPLE 453 (general procedure (U)) 

4-f1-(4-Cvclohexylphenyl)^ 

benzamide 




HPLC-MS (method B) rn/z = 588, R t = 7.10 min. 

EXAMPLE 454 (general procedure (LH) 

441-(4-fert-Butylphenvl)-3-(3-etM 

benzamide 




HPLC-MS (method B) m/z = 561 , R, =6.40 min. 

EXAMPLE 455 (general procedure (U)) 

4-ri-(4-Cvclohexylphenyl)-3-(4-t^ 

vDbenzamide 




1 H NMR (DMSO-cfe): 8 9.20 (1H, broad), 7.90 (5H, m), 7.79 (1H, dd), 7.44 (2H, d), 7.21 (4H, 
s), 5.00 (2H, broad), 1.90-1.00 (10H, m). 
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HPLC-MS (method B): m/z: 628, R t = 8.05 min. 
EXAMPLE 456 (general procedure (U)) 

3-(3"(4"te/t-BuMphenvl)-344-(2H-tetrazol-5-vlcarbamovl)benzvl1ureido)ben2oic acid 




Step A: Resin bound 4-formyi-A/-(2H-tetrazol-5-v0benzamide 

1500 pmol 4-formyl-/V-(2H-tetrazol-5-yl)benzamide was dissolved in a mixture of 2500 pL di- 
chloromethane, 2500 pL DMF and 1000 ^iL diisopropylethylamine and added to 500 mg 
10 polystyrene resin functionalized with 2-chlorotrityl chloride. After shaking the suspension for 4 
hours at 25°C, the resin was isolated by filtration and washed with 2 x 10 mL dichloro- 
methane: methanol:diisopropylethylamine 17:2:1 and 2 x 10 mL DMF. 

Step C: Resin bound 4-r(4-te/t-butylphenvlamino)methvl1-/V-(2/-/-tetrazol-5-vnbenzamide 
15 The above resin bound 4-formyl-/V-(2H-tetrazol-5-yl)benzamide (500 mg) was treated with a 
0.5 M solution of 4-terf-butylaniline (2.5 mmol, 412.5 mg) in a mixture of DMF and trimethyl- 
orthoformate (1:1,5 mL) and glacial acetic acid (500 pL) for 1 hour at 25°C followed by so- 
dium cyanoborohydride (2.5 mmol, 160 mg) dissolved in a mixture of DMF and methanol 
(1:1, 2.5 mL). Shaking at 25°C for 4 hours followed by filtration and washing with a mixture of 
20 methanol and DMF (1:1, 2 x 10 mL), DMF(3 x 10 mL) and dichloromethane (2x10 mL) af- 
forded the desired product. 

Step D: Resin bound 3-(3-(4-teAf-butvlphenvl)-344-(2H-tetrazol-5-ylcarbamovl)benzvnureidoV 
benzoic acid methyl ester 
25 2.50 mmol 3-isocyanatobenzoic acid methyl ester dissolved in 5 mL dichloroethane was ad- 
ded to the above resin 4-[(4-terf-butylphenylamino)methyl]-A/-(2H-tetrazol-5-yl)benzamide 
(500 mg). Shaking the mixture 5 hours at 25°C followed by filtration and washing of the resin 
with dichloromethane (2x10 mL), DMF (2x10 mL) and THF (3x10 mL) afforded the resin 
bound title compound . 



30 
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Step D2: Derivatization of esters 

. Resin bound 3-(3-f4-fe/t-butvlphenvl)-3-f4>(2H-tetrazol-5-vlcarbamovl)benzvl1ureidolben2oic 
acid 

To the above resin bound 3-{3-(4-fert-butylphenyl)-3-[4-(2H-tetrazol-5-ylcarbamoyl)benzyl]- 
ureidojbenzoic acid methyl ester was added a solution of potassium trimethylsilanolate in 
THF (1M, 5 mL). The mixture was shaken 4 hours at 25°C, filtered and allowed to react with 
a solution of acetic acid in THF (20%, 5 mL) at 25°C overnight. Filtration followed by washing 
of the resin with dichloromethane (2x10 mL) afforded the resin bound title compound. 

Step E: 343-(4-terf-ButvlphenvlV3-r4-(2H-tetrazol-5-vlcarbamovl)benzvnureido)benzoic acid 
The above resin bound 3-{3-(4-fert-butylphenyl)-3-[4-(2H-tetrazol-5-ylcarbamoyl)benzyl]- 
ureido}benzoic acid (500 mg) was washed with DMF (4x10 mL), H 2 0 (2x10 mL), THF (3 x 
10 mL), dichloromethane (3 x 10 mL) and treated with 10 mL 5% TFA in dichloromethane for 
1 hour at 25°C. The product was filtered off and the resin was washed with 10 mL dichloro- 
methane. The combined extracts were concentrated in vacuo . The residue was recrystallised 
in acetonitrile to afford the title compound . 

1 H NMR (200 MHz, DMSO-of 6 ): 8 12.90 (s br, 1H); 12.35 (s br, 1H); 8.50 (s, 1H); 8.05 (d, 2H); 
7.75 (d, 1H) 7:60-7.15 (m, 8H); 5.00 (s, 2H); 1.22 (s, 9H). 

HPLC-MS (method B) m/z = 514, R, = 5.98 min. 

EXAMPLE 457 (general procedure (U)) 

3-(3-(4-te/t-Butvlphenvn-3-f4-(2H-tetrazol-5-ylcarbamovl)benzvl1ureido)benzoic acid penta- 
fluorophenvl ester 




CH 3 
H 3 C-]-CH 3 
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Step D2: Derivatisation of esters 

Resin bound 3-{3-(4"tert'butvlphenvl)-3-r4-(2H-tetrazol-5-vlcarbamovnbenzvnureido)ben2oic 
acid pentafluorophenvl ester 

To the above resin bound 3-{3-(4^erf-butylphenyl)-3-[4-(2H-tetrazol-5-ylcarbamoyl)benzyl]- 
5 ureido}benzoic acid was added a solution of pyridine (500 pL) in DMF (5 mL) followed by 
pentafluorophenyl trifluoroacetate (850 pL). The mixture was shaken for 4 hours at 25 °C, 
filtered and washed with DMF (2x10 mL), affording the resin bound title compound. 

Step E: 3"(3-(4^e^Butvlphenvl)-3-r4->(2H-tetrazol-5-vlcarbamovl)benzyl1ureido)benzoic acid 
pentafluorophenvl ester 

The above resin bound 3-{3-(4-fe/t-butylphenyl)-3-[4-(2H-tetrazol-5-ylcarbamoyl)benzyl]- 
ureidojbenzoic acid pentafluorophenyl ester (500 mg) was washed with DMF (4x10 mL), 
H 2 0 (2x10 mL), THF (3 x 10 mL), dichloromethane (3 x10 mL) and treated with 10 mL 5% 
TFA in dichloromethane for 1 hour at 25°C. The product was filtered off and the resin was 
washed with 10 mL dichloromethane. The combined extracts were concentrated in vacuo . 
The residue was recrystallised in CH 3 CN to afford the title compound . 

1 H NMR (300 MHz, DMSO-d 6 ): 8 12.30 (s br, 1H); 8.05 (d, 2H); 8.00-7.60 (m, 2H) 7.55-7.15 
(m, 8H); 5.00 (s, 2H); 1.22 (s, 9H). 
20 

HPLC-MS (method B) m/z = 680, R t = 8.27 min. 
EXAMPLE 458 (general procedure (LP) 

A/-Methvl"3^3-(4-fe/t-butylphenyl)-3-['4-(2H-tetrazol-5-vlcarbamovl)benzvl1ureidoybenzamide 




Step D2: Derivatisation of esters 

Resin bound /N/-methvl-3-(3-(4-tert-butvlphenvn-3-r4'f2H4etrazol-5-vlcarbamovnbenzvn" 
ureidolbenzamide 

30 To the above resin bound 3-{3-(4-fert-butylphenyl)-3-[4-(2H-tetrazol-5-ylcarbamoyl)benzyl]- 
ureido}benzoic acid pentafluorophenyl ester was added a solution of methylamine in THF 



10 



15 
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(2M. 5 mL). The mixture was shaken at 25 °C overnight, filtered and washed with THF (2 x 
10 mL), affording the resin bound title compound. 

Step E: fi/zMethy^ 
benzamide 

The above resin bound W-methyl-3-{3-(4-fert-butylphenyi)-3-[4-(2H-tetrazol-5-ylcarbamoyl)- 
benzyl]ureido}benzamide (500 mg) was washed with DMF (4x10 mL), H 2 0 (2 x 10 mL), 
THF (3x10 mL), dichloromethane (3x10 mL) and treated with 10 mL 5% TFA in dichloro- 
methane for 1 hour at 25°C. The product was filtered off and the resin was washed with 10 
mL dichloromethane. The combined extracts were concentrated in vacuo . The residue was 
recrystallized from CH 3 CN to afford the title compound . 

1 H NMR (200 MHz, DMSO-d 6 ): 5 12.35 (s br, 1H); 8.40 (s, 1H); 8.43 (q, 1H); 8.05 (d, 2H); 
7.85 (s, 1H); 7.63 (d, 1H); 7.50-7.15 (m, 8H); 5.03 (s, 2H); 2.80 (d, 3H);1.25 (s, 9H). 

HPLC-MS (method B): m/z = 527, R t = 5.55 min 

The following examples were made as described above. 

EXAMPLE 459 (general procedure (LP) 

343-(4-fert-Butylphenvl)-3-f4-(2H-tetrazol-5"Vlcarbamovl)benzvl]ureido)benzamide 




HPLC-MS (method B): m/z = 513, R, = 5.52 min. 
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EXAMPLE 460 (general procedure (U)) 
/V-Ethvl-3-{3-(4-tert-butylphenvl)-3-^ 




'H NMR (200 MHz, DMSO-cfe): 5 12.35 (s br, 1H); 8.40 (m, 2H); 8.05 (d, 2H); 7.80 (s, 1H); 
7.63 (d, 1H); 7.55-7.15 (m, 8H); 5.03 (s, 2H); 3.30 (dq, 2H); 1.30 (s. 9H); 1.12 (t, 3H). 

HPLC-MS (method B): m/z = 541. R, = 5.83 min. 
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EXAMPLE 461 (general procedure (U)) 

A/./V-Dimethvl-3-(3-(4-te^butvlph 

benzamide 



1 H NMR (200 MHz, DMSO-cfe): 8 12.35 (s br, 1H); 8.40 (s, 1H); 8.05 (d, 2H); 7.55-7.15 (m, 
9H); 6.98 (d, 1 H); 5.03 (s, 2H); 2.95 (d, br, 6H); 1 .30 (s, 9H). 

HPLC-MS (method B): m/z = 541 , R t = 5.80 min. 

Example 462 (general procedure (LP) 

/V,/V-Diethvf-343-(4-te^^ 

benzamide 



1 H NMR (200 MHz, DMSO-cfe): 5 12.35 (s br, 1H); 8.40 (s, 1H); 8.05 (d, 2H); 7.50-7.18 (m, 
9H); 6.95 (d, 1H); 5.01 (s, 2H); 3.24 (s, br, 4H);1.30 (s, 9H); 1.10 (s, br, 6H). 




CH 3 

H 3 C H~ CH 3 




CH 3 
H 3 C-|-CH 3 



HPLC-MS (method B) m/z = 569, R t = 677 min. 
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EXAMPLE 463 (general procedure (U)) 

/V./VOimethvl-3-(3-(4-c^ 

benzyllureidolbenzamide 




5 

1 H NMR (300 MHz, DMSO-d 6 ): 5 12.30 (s br, 1H); 8.35 (s, 1H); 8.05 (d, 2H); 7.50 (m, 4H); 
7.20 (m, 5H); 6.95 (d, 1H); 5,00 (s, 2H); 3.15 (s, 3H); 2.94 (d br, 6H); 1.85-1.15 (m, 11H). 

HPLC-MS (method B): m/z - 567, R t = 6.47 min. 

10 

EXAMPLE 464 (general procedure (LP) 

/V-Butvl-/V-methvl-3-(3-(4-cvdohe^ 

benzamide 




15 

1 H NMR (300 MHz, DMSO-d 6 ): 8 12.30 (s br, 1H); 8.35 (s, 1H); 8.05 (d, 2H); 7.48 (m, 4H); 
7.35-7.20 (m, 5H); 6.95 (d, 1H); 5.00 (s, 2H); 2.92 (d br,3H); 1.85-0.70 (m, 18H). 

HPLC-MS (method B): m/z = 609, R t = 7.51 min. 

20 
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EXAMPLE 465 (general procedure (U)) 
A/-Butvl-3-(3-(4-cvclohexvlphenvl)-3-r4-(2H^ 



5 1 H NMR (300 MHz, DMSO-c/ 6 ): 5 1 1 .35 (s br p 1 H); 8.55 (m, 2H); 8.05 (d, 2H); 7.70 (s. 1 H); 
7.62 (d. 1H); 7.42 (m, 3H); 7.35-7.10 (m, 5H); 5.00 (s, 2H); 1.85-1.10 (m, 15H); 0.90 (t, 3H). 

HPLC-MS (method B): m/z = 595, R t = 7.48 min. 

10 EXAMPLE 466 (general procedure ID)) 

4-ri-(4-CvclohexvlphenylV3-(2-methy[sulfonvlphenvO^^ 



15 1 H NMR (DMSO-cfe): 5 12.40 (s, 1H); 8.50-8.45 (s+d, 2H); 8.05 (d, 2H); 7.68 (d, 1H); 7.65 (t, 
1H); 7.52 (d, 2h); 7.22 (s, 4H); 7.18 (t, 1H); 5.00 (s, 2H); 3.00 (s, 3H); 1.85-1-65 (m, 5H); 
1.50-1.15 (m,5H) 




benzamide 




HPLC-MS (Method B): m/z = 574 (M+1). R, = 7.38 min 
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EXAMPLE 467 (general procedure (U)) 

4- r3-(2-Chloro-5-methvtsulfamovto 

5- vl)benzamide 



1 H NMR (DMSO-de): 5 8.5 (d, 1H); 7.76 (d br, 2H); 7.60-7.35 (m, 5H); 7.32 (s. 4H); 5.00 (s, 
2H); 2.43 (d, 3H); 1.85-1-65 (m, 5H); 1.50-1.15 (m, 5H) 

HPLC-MS (Method B): m/z = 623 (M+1 ). R t = 7.82 min. 

10 

EXAMPLE 468 (general procedure (U)) 

4-f1-(4-Cyclohexvlphenvl)-3-[3-(3-isopropyl-ri,2^^ 

(2H-tetrazol-5-vl)benzamide 



15 

The oxadiazole was prepared by using N-hydroxy-isobutyramidine as nucleophile instead of 
an amine as described in example 458. After cleavage from the resin, ring closure to the 
oxadiazole was conducted in refluxing toluene. 

20 1 H NMR (DMSO-d 6 ): 5 12.05 (s br, 1H); 8.68 (s, 1H); 8.28 (s, 1H); 8.05 (d, 2H); 7.80 (d, 1H); 
7.63 (d, 1H); 7.55-7.45 (m, 3H); 7.20 (s, 4H); 5.04 (s, 2H); 3.12 (h, 1H); 1.85-1-65 (m, 5H); 
1.50-1.15 (m+d, 11 H) 

HPLC-MS (Method B): m/z = 624 (M+1). R t = 8.07 min. 

25 




5 
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EXAMPLE 469 (general procedure (LP) 
3-f4-ri-(4-CvclohexylphenylW 
propionic acid 



1 H NMR (DMSO-d 6 ): 8 8.65 (s, 1H); 8.51 (t, 1H); 8.05 (s, 1H); 8.78 (m, 1H); 7.75 (d, 2H); 7.45 
(m, 2H); 7.30 (d, 2H); 7.22 (d, 2H); 7.12 (d, 2H); 4.95(s, 2H); 3.40 (m); 3.15 (s, 3H); 2.43 (t, 
2H); 1.90-1.15(m) 

HPLC-MS (Method B): m/z = 578 (M+1). R t = 6.32 min. 

EXAMPLE 470 (general procedure (U)) 

4-M-(4-Cvclohexylphenvl)^ 

tetrazol-5-vl)benzamide 





HPLC-MS (method B): m/z: 614, R, = 7.35 min. 
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EXAMPLE 471 (general procedure (U)) 

4-f1-(4-Cvclohewlphenvl)-3-^^ 

benzamide 




5 

HPLC-MS (method B): m/z: 628, R t = 7.55 min. 

EXAMPLE 472 (general procedure (U)) 
441-(4-Cydohexvlphenyl)-3-(3-methylsuffi^^ 
10 benzamide 



'H NMR (DMSO-cf 6 ): 8 8.58(s, 1H), 7.99(d, 2H), 7.80(s, 1H), 7.63(d, 1H), 7.42(d, 2H), 7.40(d, 
1H), 7.20(dd, 4H), 5.00(s, 2H), 2.70(s, 3H), 1.85-1.15 (m, 10H). 

15 

HPLC-MS (method B): m/z: 558, R, = 6.22 min. 
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General procedure (V) for the solid phase synthesis of compounds of the general formula 
(!0l 

Alternatively, the solid support used in general procedure (B) can be a 2-chlorotrityl polysty- 
rene resin. 

o 

HO^Z^O 

V R 1 
^A-Fmoc (III) 

R esin. c| ^ Resin-V^ A _ Fmoc Resin _ v _ A _^ O 

Step A StepB R % 



OR 

0 



o 



Resin „■ B^. Resin — V A — ,0 

CI Z— 

Step A R 1 



Resln-V— A-i. .0 Resin-V-A— 4^ ^ P^ 0 ^ 

V Ste P° Z "TT StepD 



0 



^JL^ "-"-V^^O 



E 



., StepE ~TT *' 

on 

wherein 

V, A, Z, R 1 , E and D are as defined for formula (I), 
Xis 



- (C h 2 )— or -J-C=C- 



WO OO/69810 



PCT/DK00/00264 



wherein r is as defined for formula (I), and 



Resin. 



CI 




CI 



wherein PS is polystyrene 



5 Step A: 



The reaction is known (The combinatorial index, Ed. Bunin, B. A. 1998, Academic Press, p. 
24) and is generally performed by shaking a suspension of the resin with a solution of a nu- 
cleophilic Fmoc protected amine (V-A-Fmoc) or (IV) in the presence of a base such as 
triethylamine, diisopropylethylamine, dicyclohexylmethylamine or any other tertiary amine. 
10 Typical solvents are pyridine, dichloromethane, 1,2-dichloroethane, DMF, NMP, THF, DMSO 
or mixtures of two or more of these. The reaction is performed between 20°C and 1 20°C, 
preferably at 25°C. Excess reagents are filtered off and the resin is washed with any solvent 
mentioned above including mixtures hereof, containing a base as mentioned above and an 
alcohol, typically methanol, as a scavenger of unreacted resin bound 2-chlorotritylchloride. 



Step B: 

Step B is identical to step B of general procedure (S). 
Step C: 

20 Step C is identical to step C of general procedure (S). 
Step D: 

The acylation (The combinatorial index, Ed. Bunin, B. A. 1998, Academic Press, p. 78) is 
performed by adding an excess of D-X-OH in a solvent such as DMF, /V-methylpyrrolidinone, 

25 THF, dichloromethane, 1,2-dichloroethane, 1 ,2-dichloropropane, acetonitrile, DMSO or a 
mixture of two or more of these, optionally in the presence of a base such as W-methyl- 
morpholine, triethylamine, diisopropylethylamine, dicyclohexylmethylamine or another tertiary 
amine, followed by a coupling reagent such as dicyclohexylcarbodiimide, diisopropylcar- 
bodiimide, 1 ,1 '-carbonyldiimidazole, 2-(1 H-9-azabenzotriazole-1-yl)-1 ,1 ,3,3-tetramethyl- 

30 uranium hexafluorophosphate (PyBrOP) or bromo-tris-pyrrolidinophosphonium hexafluoro- 
phosphate in a solvent such as DMF, /V-methylpyrrolidinone, THF, dichloromethane, 1,2- 



15 
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dichloroethane, 1 ,2-dichloropropane, acetonitrile, DMSO or a mixture of two or more of 
these, optionally in the presence of a side reaction inhibitor such as 3-hydroxy-4-oxo-3,4-di- 
hydro-1,2,3-benzotriazine, AZ-hydroxybenzotriazole or 1-hydroxy-7-azabenzotriazole. The re- 
action is performed between 20°C and 60°C, preferably at 50°C. Excess reagents are filtered 
off and the resin is washed several times with the solvent used during the reaction. 

Step E: 

Step E is identical to step E of general procedure (S). 
EXAMPLE 473 (general procedure (V)) 

Benzorfelthiophene-2-carboxylic acid (4-terf-butylcvclohexyl)-r4-(2H-tetrazol-5-vlcarbamovn- 
benzvllamide 



Step A: Resin bound 4-formvl-/V-(2H-tetrazol-5-vl)benzamide 

150 (jmol 4-formyl-/V-(2H-tetrazol-5-yl)benzamide was dissolved in a mixture of 250 pL di- 
chloromethane, 250 pi DMF and 100 pL diisopropylethylamine and added to 50 mg polysty- 
rene resin functionalized with 2-chlorotrityl chloride. After shaking the suspension for 4 hours 
at 25°C, the resin was isolated by filtration and washed with 2x1 mL dichloromethane: 
methanol:diisopropylethylamine 17:2:1 and 2 x 1 mL DMF. 

Step C: Resin bound 4-r(4-terf-butvlcyclohexvlamino)methvl1-A/-(2H-tetrazoU5-vnbenzamide 
The above resin bound 4-formyl-A/-(2H-tetrazol-5-yl)benzamide (50 mg) was treated with a 
0.5 M solution of 4-ferf-butylcyclohexylamine (0.25 mmol, 38.75 mg) in a mixture of NMP and 
trimethylorthoformate (1:1, 0.5 mL) and glacial acetic acid (50 pL) for 1 hour at 25°C followed 
by sodium cyanoborohydride (250 pmol, 16 mg) dissolved in a mixture of NMP and methanol 
(1:1, 0.25 mL). Shaking at 25°C for 4 hours followed by filtration and washing with a mixture 
of NMP and methanol (1:1,2x1 mL), NMP (3 x 1 mL) and a mixture of 1 ,2-dichloropropane 
(DCP) and diisopropylethylamine (7:1, 2 x 1 mL) afforded the desired product. 
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Step D: Resin bound benzofblthiophene-2-carboxvlic acid (4-tert-butvlcvclohexylH4-(2H- 
tetrazol-5-vlcarbamovl)benzyriamide 

To the above resin bound 4-[(4-te/t-butylcyclohexylamino)methyl]-A/-(2H-tetrazol-5-yl)- 
benzamide was added a solution of benzo[6]thiophene-2-carboxylic acid (400 jumol) in a mix- 
5 ture of NMP, DCP and diisopropylethylamine (4.5:4.5:1, 1 mL) followed by a solution of Py- 
BrOP (400 pmol) in DCP (500 |jL). The mixture was allowed to react 3 hours at 50 °C. The 
resin was cooled to 25 °C while washed with NMP (4 x 1 mL), and DCM (10x1 mL). 

Step E: Benzorfrlthiophene-2-carboxvlic acid (4-fe/t'butvlcvclohexvl)"r4-(2H-tetrazol-5-vl- 
10 carbamoyPbenzvllamide 

The above resin bound benzo[b]thiophene-2-carboxylic acid (4-fert-butylcyclohexyl)-[4-(2H- 
tetrazol-5-ylcarbamoyl)benzyl]amide (50 mg) was treated with 1.2 mL 20% trifluoroacetic 
acid in dichloromethane for 1 hour at 25°C. The product was filtered off and concentrated in 
vacuo to afford the title compound . 

15 

n H NMR (DMSO): 5 8.14 (d, 2H); 8.1-7.9 (m, 2H); 7.81 (s, 2H); 7.60-7.50 (m, 3H); 4.96 (s, 
1H); 4.89 (s br, 1H). 

HPLC-MS (Method D): m/z = 517 (M+1). R t = 5.80 min. 

20 

The following examples can be made as described above. 
EXAMPLE 474 (general procedure (V)) 

3H-lndene-1 -carboxylic add (4-fert-butvlcvclohexvl)-f4-(2H-tetrazol-5-vlcarbamoyl)benzvn- 
25 amide 




H NMR (DMSO): 8 8.15 (d, 2H); 7.70-7.30 (m, 6H); 6.82 (d, 1H) 



30 HPLC-MS (Method E): m/z =499 (M+1 ). R t = 3.07 min. 
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EXAMPLE 475 (general procedure (V)) 

Benzofuran-2-carboxylic acid f4'fert-butvlcvc[ohexvl)44-(2H-tetrazol--5-vlcarbamovl)benzvl]- 
amide 



1 H NMR (DMSO. Isomers ca 1:1): 8 8.13 (d, 2H); 7.95-7.65 (m, 2H); 7.56 (d f 2H); 7.55-7.30 
(m, 2H); 4.88 (s br, 2H); 4.23 (s br, 1H). 

HPLC-MS (Method E): m/z = 501 (M+1). R t = 3.20 min. 

EXAMPLE 476 (general procedure (V)) 

4-ff(4-te^BuMcvclohexvlH3-^ 

benzamide 



NMR (DMSO. Isomers ca 1:1): 5 8.20-8.05 (m, 2H); 7.80-7.40 (m, 4H); 7.40-6.85 (2H); 
4.87 (s, 1H); 4.75 (s, 1H). 

HPLC-MS (Method E): m/z = 495 (M+1). R t = 3.07 min. 




5 




o 



20 
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EXAMPLE 477 (general procedure (V)) 
4-(((4-fert-BuWlcvclohexyl)-fM2.6-dfc^ 
vObenzamide 



1 H NMR (DMSO. Isomers ca 1:1): 5 8.20 (m, 2H); 7.60 (m, 6H); 6.84 (d, 1H); 4.88(s, 1H); 
4.78 (s,1H). 

HPLC-MS (Method E): m/z = 555 (M+1). R, = 3.39, 3.45 min. 

10 

EXAMPLE 478 (general procedure (V)) 

4-(rr3-(2.6-Dichlorophenvl)acrvloYll-(2.2-diphenylethvnamino1methyl>-/V-(2H-tetrazol-5-vl)- 




o 



5 



benzamide 




15 



1 H NMR (DMSO. Isomers ca 1:1): 8 8.11 (s, 2H); 7.70-7.25 (m, 16 H); 7.20 (d, 1H); 6.93 (d, 
1H); 4.63 (s, 1H); 4.57 (s, 1H); 4.50 (t, 1H); 4.26 (d. 2H). 



HPLC-MS (Method E): m/z = 598 (M+1). R, = 3.09 min. 



20 



WO OO/69810 



PCT/DK00/00264 



385 

EXAMPLE 479 (general procedure (V)) 
4-tt(4-te/f-buMphenvlH3-(2.6-dichlorophenvltecr^^ 



benzamide 




o ci 



'H NMR (DMSO): 8 8.10 (d, 2H); 7.68 (d, 1H); 7.56-7.48 (m, 6H); 7.41 (t, 1H); 7.26 (d, 2H); 
6.56 (d, 1H);5.17(s.2H). 

HPLC-MS (Method E): m/z = 549 (M+1 ). R, = 3.47 min. 
EXAMPLE 480 (general procedure (V)) 

4-({(4-Cyclohexvlphenvl)-f3-(2.6-dichlorophenvl)acrvlovl1arnino)rnethvl)-A/-(2H-tetrazol-5-vl)- 



benzamide 




o 



1 H NMR (DMSO): 8 8.07 (d, 2H); 7.67 (d, 1H); 7.55 (d. 2H); 7.49 (d, 2H);7.40 (t, 1H); 7.32 (d, 
2H); 7.23 (d, 2H); 6.55 (d, 1 H); 5. 1 6 (d, 2H). 

HPLC-MS (Method E): m/z = 575 (M+1). R, = 3.76 min. 
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EXAMPLE 481 (general procedure (V)) 
4-ff(4-CvclohewlphenylH3-^ 



5 1 H NMR (DMSO): 5 8.20 (d, 1H); 8.17 (s, 1H); 8.09 (d, 2H); 7.81 (d, 1H); 7.60 (m, 3H); 7.14 
(dd, 4H); 5,29 (s, 2H). 

HPLC-MS (Method E): m/z = 526 (M+1). R t = 3.18 min. 

10 EXAMPLE 482 (general procedure (V)) 

4- (r(4-CvclohexvlphenylH2-h^^ 

5- vl)benzamide 



15 HPLC-MS (Method E): m/z = 543 (M+1). R t = 3.25 min. 

EXAMPLE 483 (general procedure (V)) 
4-(r(4-CYclohexylphenvlH4-methylsu 





benzamide 




20 



o 



WO OO/69810 



PCT/DKOO/00264 



387 



1 H NMR (DMSO): 8 8.09 (d, 2H); 8.09 (d, 4h); 7.84 (d. 2H); 7.65 (d. 2H); 7.57 (m. 3-4H); 7.12 
(s. 4H); 5.24 (s. 2H). 

HPLC-MS (Method E): m/z = 559 (M+1). R, = 2.77 min. 
EXAMPLE 484 (general procedure (V)) 

4^r(4-Cvclohexvlphenvl)-(4-cvclohexvlbenzovl)amino1methvl)-A/-(2H-tetra2ol-5-vl)benzamide 



'H NMR (DMSO): 8 8.08 (d, 2H) 7.53 (d, 2H); 7.30 (d. 2H); 7.15-7.05 (m, 6H); 5.21 (s, 2H). 
HPLC-MS (Method E): m/z = 563 (M+1). R, = 3.99 min. 
EXAMPLE 485 (general procedure (V)) 

4-(r(4-Cvclohexvlphenvl)-(4-triflourmethoxvbenzovl)amino1methyl)-/\/-(2H-tetrazol-5-vl)- 




o 



benzamide 




o 



1 H NMR (DMSO): 8 8.09 (d, 2H); 7.56 (d, 2H); 7.51 (d, 2H); 7.28 (d. 2H); 7.10 (dd, 4H); 5.24 
(s,2H). 



HPLC-MS (Method E): m/z = 565(M+1). R, = 3.52 min. 



WO OO/69810 



PCT/DK00/00264 



388 



EXAMPLE 486 (general procedure (V)) 

Naphtalene-2-carboxylic acid (4-fe/t-butvlcvciohexvl)-f4-(2H-tetrazol-5-vlcarbamovl)benzvl1- 
amide 



HPLC-MS (Method E): m/z = 511 (M+1). R t = 3.47 min. 
EXAMPLE 487 (general procedure (V)) 

Biphenvl-4-carboxvlic acid (4-fer/-butvlcyclohexvn-r4"(2H'tetrazol-5-vlcarbamovl)benzvn- 
amide 



'H NMR (DMSO): 8 8.15 (d, 2H); 7.90-7.40 (m, 9H); 4.84 (s, 2H). 
HPLC-MS (Method D): m/z =537 (M+1). R t = 6.13 min. 
EXAMPLE 488 (general procedure (V)) 

4-(f(4-fe/t-BuWlcvdohexvl)-(4-cvclohexvlbenzovl)amino1methvl)-/V-(2/-/-tetrazol-5-vl)- 
benzamide 




o 




o 




0 



1 H NMR (DMSO): 5 8.13 (d, 2H); 7.70-7.30 (m, 6H); 4.79 (s, 1H). 
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EXAMPLE 489 (general procedure (V)) 

4-(r(4-tert-Butvlcvclohexvl)-(4-^ 

benzamide 




5 

1 H NMR (DMSO): 5 8.14 (d, 2H); 7.70-7.40 (m, 6H); 4.82 (s, 2H). 

HPLC-MS (Method D): m/z = 545 (M+1 ). R t = 5.70 min. 

10 EXAMPLE 490 (general procedure (V)) 

5-Chlorobenzofuran-2-carboxylic acid (4-ferf-butvlcyclohexvl)-f4-(2H-tetrazol-5-vlcarbamovn- 
benzyllamide 




15 1 H NMR (DMSO): 5 8.13 (d, 2H); 7.90 (s, 1H); 7.54 (dd ( 4H); 4.98 (s, 1H). 

HPLC-MS (Method D): m/z = 535 (M+1) : R t = 6.10 min. 

EXAMPLE 491 (general procedure (V)) 
20 44ff2-(4-Chlorophenoxv)propionvn-(4-cvclohexvlphenvl)amino1methyl)-/V-(2H-te 



benzamide 
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1 H NMR (DMSO): 8 8.09 (d, 2H); 7.41 (d, 2H); 7.34 (d. 2H); 7.25 (dd, 4H); 6.75 (d, 2H); 5.00 
(d,2H); 4.61 (d, 1H). 

HPLC-MS (Method D): m/z = 559 (M+1). R, = 6.10 min. 

EXAMPLE 492 (general procedure (V)) 

4-({(4.CyclohexylphenylH2-(3-trifluoromethoxyphew^ 

vDbenzamide 




1 H NMR (DMSO): 8 8.10 (d, 2H); 7.45 (m, 3H); 7.30 (m, 3H); 7.20 (m, 3H); 7.08 (s, 1H); 5.03 
(s, 1H). 

HPLC-MS (Method D): m/z = 579 (M+1). R, = 6.23 min. 
EXAMPLE 493 (general procedure (V)) 

4-(((4-Cvclohexylphenvl)-f2-(4-trifluoromethoxvphenoxv)propionvllamino)methvl)-A/-(2fY- 
tetrazol-5-vl)benzamide 




'H NMR (DMSO): 8 8.10 (d, 2H); 7.43 (d, 2H); 7.31 (d, 2H); 7.25 (s, 4H); 6.83 (d, 2H); 5.01 
(dd,2H);4.83(q,1H). 

HPLC-MS (Method D): m/z = 609 (M+1). R, = 6.27 min. 
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EXAMPLE 494 (general procedure (V)) 

4-a(4-Cvclohexvlphenvl)42>(4-trifluoromethoxvDhenvl)acetvl1amino)m 
yDbenzamide 



1 H NMR (DMSO): 5 8.09 (d, 2H); 7.47 (d, 2H); 7.33-7.22 (m. 8H); 5.03 (s, 2H). 
HPLC-MS (Method D): m/z = 579 (M+1). R t = 6.27 min. 
EXAMPLE 495 

4-({(4-Cvclohex-1-envlphenvl)^ 
benzamide 



1 H NMR (DMSO): 8 12.4 (S, 1H), 8.02 (d, 2H), 7.50 (d f 2H), 7.35 (m, 1H), 7.42 (s, 1H), 7.25 
(m, 4H), 7.06 (d, 2H), 6.12 (t, 1H), 5.19 (s, 2H), 2.22 (m, 2H), 2.12 (m, 2H), 1.65 (m, 2H), 
1.55 (m,2H) 





o 
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EXAMPLE 496 (general procedure (V)) 

4-(U4-CvclohexylphenvlH2-(2,4^^ 

benzamide 



1 H NMR (DMSO): 5 8.11 (d, 2H); 7.48 (d, 2H); 7.38-7.32 (m, 3H); 7.27-7.20 (m, 3H); 7.08 (t, 
1H); 5.03 (s,2H). 

HPLC-MS (Method D): m/z = 531 (M+1). R t = 5.87 min. 

10 

EXAMPLE 497 (general procedure (V)) 

4-{f(2-Biphenvl^-Yl-aretyl)-(4-^ 

benzamide 



1 H NMR (DMSO): 5 8.10 (d, 2H); 7.72 (d, 2H); 7.64 (d, 2H); 7.54 (t, 2H); 7.48 (d, 2H); 7.43 (t, 
1H); 7.34 (d, 2H); 7.26-7.21 (m, 4H); 5.02 (s, 2H). 

HPLC-MS (Method D): m/z = 571 (M+1). R t = 6.50 min. 

20 




5 




15 
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EXAMPLE 498 (general procedure (V)) 

4-(rr2-(3-Chlorophenoxv)propionvn-(4-cvclohexvlDhenvl)aminolmethvl>-A/-(2/7-tetrazol-5-vl)- 
benzamide 



1 H NMR (DMSO): 5 8.09 (d, 2H); 7.41 (d. 2H); 7.33 (t, 1H); 7.29 (d, 2H); 7.23 (d, 2H); 7.08 (d, 
1H); 6.75, (m, 2H); 5.10 (d, 1H); 4.92 (d, 1H); 4.82 (q. 1H). 

HPLC-MS (Method D): m/z = 559 (M+1). R, = 6.10 min. 

10 

EXAMPLE 499 (general procedure (V)) 

4^r(4-Cvclohexvlphenvl)-(2-naphth-2-vlaceWI)aminolmethyl)-A/-(2H-tetrazol-5-vlVben2amide 



15 'H NMR (DMSO): 5 8.09 (d, 2H); 9.95 (m, 1 H); 7.92-7.85 (m, 2H); 7.58-7.54 (m, 3H); 7.48 (d, 
2H); 7.32 (d, 3H); 7.24 (d, 2H); 5.05 (s, 2H). 

HPLC-MS (Method D): m/z = 545 (M+1). R t = 6.23 min. 




o 



5 
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EXAMPLE 500 (general procedure (V)) 
4-(rr3-(2-Chlorophenvl)ac^ 



benzamide 




o ci 



1 H NMR (DMSO): 8 8.11 (d, 2H); 7.94 (d, 1H); 7.59 (d, 1H); 7.51 (d, 2H); 7.53 (t, 2H); 7.40 (d, 
1H); 7.36 (d, 2H); 7.28 (d, 2H); 6.55 (d f 1H); 5.19 (s, 2H). 

HPLC-MS (Method D): m/z = 541 (M+1). R, = 6.13 min. 

EXAMPLE 501 (general procedure (V)) 

4-(rr3-(2-Bromophenyl)aciylovn-(4^ 

benzamide 




O Br 



1 H NMR (DMSO): 6 8.11 (d, 2H); 7.91 (d, 1H); 7.76 (d, 1H); 7.52 (d, 2H); 7.43-7.30 (m, 5H); 
7.28 (d, 2H); 6.50 (d br, 1H); 5.19 (s, 2H); 

HPLC-MS (Method D): m/z = 587 (M+1). R t = 6.23 min. 



WO OO/69810 



PCT/DKOO/00264 



395 

EXAMPLE 502 (oeneral procedure (V)) 

4- ({(4-te/^Butvlcvclohexvl)-r2-(4-trifluoromethoxvph^ 

5- vl)benzamide 




1 H NMR (DMSO. Isomers 2:1): 5 8.17 + 8.07 (d, 2H); 7.55-7.45 (m, 2H); 7.45-7.30 (m, 4H); 
4.80 + 4.64 (s, 2H). 

HPLC-MS (Method D): m/z = 559 (M+1 ). R, = 5.97 min. 

10 

EXAMPLE 503 (general procedure (V)) 

4-(((4-tert-Butvlcvclohexvl)-r3-(2.6-dichlorophenvl)ac^lovnarriirio>methvl)-A/-(2H-tetrazol-5- 
yQbenzamide 




o a 

15 

1 H NMR (DMSO. Isomers 1:1): 8 8.18-8.12 (m, 2H); 7.68-7.30 (m, 7H); 6.85 (d, 1H); 4.88 (s, 
1H);4.79(s, 1H). 

HPLC-MS (Method D): m/z = 555 (M+1). R, = 6.13 min. 



20 
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EXAMPLE 504 (general procedure (V)) 

344-(((2.2-Diphenvlethvl)42-(44rifluoromethoxyphenvl)acetvl]amino|m 
propionic acid 




1 H NMR (DMSO): 8 8.58 (t, 1H); 8.53 (t, 1H); 7.88 (d, 2H); 7.82 (d, 2H); 7.47-7.26 (m, 28 H); 
7.20 (d, 2H); 7.15 (d, 2H); 4.62 (s, 2H); 4.52 (t, 2H); 4.41 (s, 2H); 4.08 (d t 2H); 4.03 (d, 2H). 

HPLC-MS (Method D): m/z = 605 (M+1). R t = 5.33 min. 

EXAMPLE 505 (general procedure (V)) 
3-(4-{fr3-(2,6-Dichlorophenyl)ac^ 
propionic acid 




1 H NMR (DMSO): 5 8.55 (t, 1H); 7.84 (dd, 2H); 7.83-7.24 (m, 16); 7.18+6.95 (d, 1H); 4.70- 
4.50 (m, 3H); 4.21 (t f 2H). 

HPLC-MS (Method D): m/z = 601 (M+1). R t = 5.33 min. 
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EXAMPLE 506 (general procedure (V)) 
3-r4-(((4-tert-Bufrlcvclote^ 
aminolpropionic acid 



1 H NMR (DMSO. Isomers): 8 8.57 + 8.51 (t, 1H); 7.90 + 7.79 (d, 2H); 7.50-7.30 (m, 6H); 4.74 
+ 4.60 (s, 2H). 

HPLC-MS (Method D): m/z = 563 (M+1 ). R t = 5.73 min. 

EXAMPLE 507 (general procedure (V)) 
4-ff(4-CvclohexYlphenylH4-is^ 



HPLC-MS (Method D): m/z = 537 (M+1). R t = 6.57 min. 
EXAMPLE 508 (general procedure (V)) 

4-ff(4-Cvclohexvlphenvn-(4-benzvlbenzovnamino1methvlV/V-(2H-tetrazol-5-vnbenzamide 





o 




o 



1 H NMR (DMSO): 8 8.09 (d. 2H); 7.55 (d, 2H); 7.34-7.30 (m, 4H); 7.26-7.04 (m, 9H); 5.20 (s, 
2H). 
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HPLC-MS (Method D): m/z = 571 (M+1). R, = 6.27 min. 

EXAMPLE 509 (general procedure (V)) 
5 4-([(4-Cvclohexvlphenvn-(9H3xo-9H-fluorene-4-carbonvl)aminolmethvlVA/-(2H-tetrazol-5-vl)- 



benzamide 




1 H NMR (DMSO): 5 8.17 (d, 2H); 7.72 (d, 1H); 7.68-7.62 (m, 3H); 7.55-7.50 (m, 2H); 7.45 (d, 
10 1 H); 7.25 (t, 1 H); 7.05 (d, 2H); 7.02 (d, 2H); 5.30 (s, 2H). 

HPLC-MS (Method D): m/z = 583 (M+1). R, = 5.63 min. 

EXAMPLE 510 (general procedure (V)) 
15 4-(f(4-CvclohexvlphenvlV(3-trifluoromethvlbenzovl^amino1methvl}-A/-(2H-tetrazol-5-vl)- 



benzamide 




1 H NMR (DMSO): 5 8.09 (d, 2H); 7.76 (d, 1H); 7.71 (d, 1H); 7.59-7.55 (rri, 4H); 7.12 (s, 4H); 
20 5.30 (s. 2H). 

HPLC-MS (Method D): m/z = 549 (M+1). R, = 5.87 min. 
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EXAMPLE 51 1 (general procedure (V)) 

4-{f(4-tert-Butvlcvclohexvl)-(4-isobutvlbenzovl)amino1methvlVA/-(2/V-tetrazol-5-vl)benzamide 



1 H NMR (DMSO): 5 8.12 (d, 2H); 7.60-7.28 (m, 6H); 4.80 (m, 2H) 
HPLC-MS (Method D): m/z = 51 7 (M+1 ). R, = 6.50 min. 
EXAMPLE 512 (general procedure (V)) 

4-ff(4-te/t-BuMcvclohexyl)-(4-benzvlbenzov0amino1methvl)-A/-(2H-tetrazol-5-vl)benzamide 



'H NMR (DMSO): 8 8.07 (d, 2H); 7.60-7-15 (m, 11H) 
HPLC-MS (Method D): m/z =551 (M+1 ). R, = 6.23 min. 
EXAMPLE 513 (general procedure (V)) 

4-fr(4-terf-Butvlcvclohexvl)-(4-isopropoxvbenzovnamino1methvl)-/V-(2H-tetrazol-5-vl)- 
benzamide 




o 




o 




o 



'H NMR (DMSO): 5 8.10 (d. 2H); 7.60-7.40 (m, 4H); 4.80-4.70 (m, 3H). 
HPLC-MS (Method D): m/z = 519 (M+1). R, = 5.87 min. 
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EXAMPLE 514 (general procedure (V)) 

4-f[(4^ert-BuWlcvclohexvl)-(3-trifluoromethvlben2ovl)amino1methvl)-A/-(2 



benzamide 




1 H NMR (DMSO): 5 8.11 (d, 2H); 8.00-7.70 (m, 3H); 7.65-7.40 (m, 3H); 4.70 (s, 2H). 
HPLC-MS (Method D): m/z = 529 (M+1). R 4 = 5.77 min. 

10 

EXAMPLE 515 (general procedure (V)) 

4-([(4-fe^Butylcyclohexvl)-(nap^ 

benzamide 




15 

HPLC-MS (Method D): m/z = 51 1 (M+1 ). R t = 5.77 min. 

EXAMPLE 516 (general procedure (V)) 
4-{f(4-tert-Butyl(^clohexvlH1H-indo^^ 
20 benzamide 




1 H NMR (DMSO): 8 8.20-8.05 (m, 2H); 7.70-7.60 (m, 1H); 7.60-7.45 (m, 3H); 7.28-7.12 (m, 
1 H); 7.08 (d, 1 H); 6.40 (m, 1 H); 4.70 (s br 2H). 
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HPLC-MS (Method D): m/z = 500 (M+1). R t = 5.03 min. 

EXAMPLE 517 (general procedure (V)) 
5 4-(((4-ferf-Butv[cvclohexvl)-r2-(4-methvlsulfonvlphenvnaceWllamino>methyl)-/V-(2H-tetra20l-5- 
vDbenzamide 



1 H NMR (DMSO. Isomers 2:1): 
10 Set 1 (minor isomer): 5 8.16 (d, 2H); 7.88 (d, 2H); 7.52 (d, 2H); 7.47 (d, 2H); 4.80 (s, 2H). 
Set 2 (major isomer): 6 8.06 (d, 2H); 7.96 (d. 2H); 7.64 (d, 2H); 7.42 (d, 2H); 4.70 (s, 2H). 

HPLC-MS (Method D): m/z = 553 (M+1). R, = 4.83 min. 

15 EXAMPLE 518 (general procedure (V)) 

4-(r(4-lsobutvlbenzovl)-(4-piperidin-1-vlphenvnamino1methvl)-A/-(2H-tetrazol-5-yl)benzamide 



'H NMR (DMSO): 8 8.11 (d, 2H); 7.55 (d, 2H); 7.31 (d, 2H); 7.08 (d, 2H); 6.96 (d, 2H); 6.80 
20 (d, 2H); 5.10 (s, 2H). 

HPLC-MS (Method D): m/z = 538 (M+1). R, = 4.23 min. 





o 
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EXAMPLE 519 (general procedure (V)) 
4-(r(4-BenzYlbenzoyl)-(4-piperid^ 



5 1 H NMR (DMSO): 5 8.07 (d, 2H); 7.51 (d, 2H); 7.32-7.28 (m, 4H); 7.25-7.18 (m, 3H); 7.13 (d, 
2H); 6.93 (d, 2H); 6.76 (d f 2H); 5.10 (s, 2H). 

HPLC-MS (Method D): rn/z =572 (M+1). R t = 4.17 min. 

10 EXAMPLE 520 (general procedure (V)) 

3-(4-{f(4-CvclohexvlphenvlH4-te^ acid 



1 H NMR (DMSO): 8 8.54 (t, 1H); 7.83 (d, 2H); 7.44 (d, 2H); 7.26 (d, 2H); 7.09-7.04 (m, 4H); 
15 7.00 (d,2H); 5.18 (S.2H). 

HPLC-MS (Method D): m/z = 541 (M+1). R t = 6.17 min. 

EXAMPLE 521 (general procedure (V)) 
20 3-(4-(f(4-Benzvlbenzovl)-(4-cvclohexvlphenvnamino1methvl)benzoylamino)propionic acid 




o 




o 




0 
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1 H NMR (DMSO): 5 8.53 (t, 1H); 7.82 (d, 2H); 7.42 (d, 2H); 7.33-7.20 (m, 9H); 7.08 (d, 2H); 
7.00 (d, 2H);5.10(s, 2H). 

HPLC-MS (Method D): rn/z = 575 (M+1). R t = 6.00 min. 

EXAMPLE 522 (general procedure (V)) 
3-(4^f(4-CyclohexYlphen^^^ 
propionic acid 



HPLC-MS (Method D): m/z = 587 (M+1). R t = 5.40 min. 

EXAMPLE 523 (general procedure (V)) 
3-(4-{r(4-Cvclohexvtphenv[)-^ 



1 H NMR (DMSO): 6 8.52 (t, 1H); 7.78 (d, 2H); 7.40 (d, 2H); 7.27 (d, 2H); 7.09 (d, 2H); 7.00 (d, 
2H); 6.76 (d,2H); 5.15 (s,2H). 




o 




o 



HPLC-MS (Method D): m/z = 543 (M+1). R t = 5.67 min. 
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EXAMPLE 524 (general procedure (V)) 

3-(4-(R4-CvclohexvlphenvlH3-trifluoromethvlbenzovl)aminolmethvl)benzoylamino)propionic 
acid 




'H NMR (DMSO): 5 8.54 (t, 1H); 7.82 (d, 2H); 7.75 (d, 1H); 7.70 (d, 1H); 7.56 (t, 1H); 7.53 (s, 
1H); 7.46 (d. 2H); 7.10 (d, 2H); 7.07 (d, 2H); 5.20 (s, 2H). 

HPLC-MS (Method D): m/z = 553 (M+1). R, = 5.63 min. 

EXAMPLE 525 (general procedure (V)) 

3-(4-(f(4-Benzvlbenzovl)-(4-fert-butvlcvclohexvl)amino1methvl)benzovlamino)propionic acid 




1 H NMR (DMSO): 5 8.54 (t, 1H); 7.84 (d, 2H); 7.50-7.20 (m, 11H); 
HPLC-MS (Method D): m/z = 555 (M+1). R, = 6.00 min. 
EXAMPLE 526 (general procedure (V)) 

3-(4-([(4-tert-Butvlcvclohexvl)-(4-isopropoxvbenzovl)amino1methvl)benzoylamino)propionic 
acid 
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1 H NMR (DMSO): 5 8.52 (t, 1H); 7.82 (d, 2H); 7.45-7.37 (m, 4H); 7.07-6.97 (m, 2H). 

HPLC-MS (Method D): m/z = 523 (M+1). R, = 5.60 min. 

5 EXAMPLE 527 (general procedure (V)) 
3-(4-(K4-fe^Butvlcv clohew 



acid 




10 1 H NMR (DMSO): 5 8.54 (s, 1H); 8.00-7-70 (m, 6H); 7.60-7.30 (m 2H); 4.77 (s, 2H). 

HPLC-MS (Method D): m/z = 533 (M+1). R t = 5.53 min. 

EXAMPLE 528 (general procedure (V)) 
15 3-(4-(r(4-terf-BuWlcvclohexvl)-(1H-indole-4-c^rbonvl)aminolmethvl)benzovlamino)propioni^ 




o 



HPLC-MS (Method D): m/z = 504 (M+1). R t = 5.00 min. 
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EXAMPLE 529 (general procedure (V)) 

4-(((2,2-DiphenylethylH2-(3-trffl^ 

vHbenzamide 



HPLC-MS (Method D): m/z = 601 (M+1). R, = 5.60 min. 

EXAMPLE 530 (general procedure (V)) 

4-(((2,2-DiphenylethylH2-(4-triflu^ 

tetrazol-5-yl)benzamide 



1 H NMR (DMSO): 5 8.15 (d, 1H); 8.08 (d, 1H); 7.50-7.20 (m, 12H); 6.74 (d, 1H); 6.64 (d, 1H); 
5.27 (q, 1H); 5.16 (q, 1H); 4.80 (d, 1H); (4.68 (d, 1H); 4.60^.49 (m, 2H); 

HPLC-MS (Method D): m/z = 631 (M+1). R t = 5.63 min. 

EXAMPLE 531 (general procedure (V)) 
4-(((2.2-DiphenylethylH2-(44rifluorome 
vDbenzamide 



1 H NMR (DMSO): 5 8.13 (d, 1H); 8.08 (d, 1H); 7.50-7-28 (m, 14); 7.20 (d, 1H); 7.14 (d f 1H); 
4.65 (s, 1H);4.55 (t, 1H). 





o 
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EXAMPLE 532 (general procedure (V)) 

4-{r(2-Benzvlsulfanvlacetyl)^ 

benzamide 




HPLC-MS (Method D): m/z = 541 (M+1). R t = 6.03 min. 

EXAMPLE 533 (general procedure (V)) 
4-{r(4-Cyc)ohexYlphenvl^ 




1 H NMR (DMSO): 5 8.11 (d, 2H); 7.51 (d, 2H); 7.39-7.30 (m, 3H); 7.26 (d, 2H); 7.03-6.97 (m, 
4H); 5.20 (s, 2H); 4.25 (t, 2H). 



HPLC-MS (Method D): m/z = 525 (M+1). R t = 5.90 min. 
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EXAMPLE 534 (general procedure (V)) 

4-(r(4-CyclohexvlphenylH3-naphthalen-1^ 

benzamide 




o 

5 

HPLC-MS (Method D): m/z = 557 (M+1). R t = 6.50 min. 

EXAMPLE 535 (general procedure (V)) 
4-{f(4-CvclohexvlphenvlH4-phenylbufy^ 




HPLC-MS (Method D): m/z = 523 (M+1). R t = 6.13 min. 

EXAMPLE 536 (general procedure (V)) 
15 4(r(4-tert-ButvlcvclohexvlM2-ph 
vQbenzamide 

H * C V CH 3 




1 H NMR (DMSO): 5 8.09 (d, 2H); 8.04 (d, 2H); 7.44 (d, 4H); 7.40-7.10 (m, 8H); 7.01 (d, 2H); 
20 4.92 (d, 1H); 4.77 (d, 1H); 4.72 (d, 1H); 4.68 (d, 1H); 4.44 (t, 1H); 4.13 (t, 1H). 



HPLC-MS (Method D): m/z = 501 (M+1). R t = 5.77 min. 
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EXAMPLE 537 (general procedure (V)) 

4-{f(2-BenzvlsulfanylacetylH4^ 

benzamide 




HPLC-MS (Method D): m/z = 521 (M+1). R t = 5.87 min. 

EXAMPLE 538 (general procedure (V)) 
10 4-(r(4-te^ButvlcvclohexylH4-ph 



benzamide 




HPLC-MS (Method D): m/z = 501 (M+1). R t = 5.83 min. 

15 

EXAMPLE 539 (general procedure (V)) 
4-({(4-terf-BuM<^clohexylH2-(^ 



benzamide 




20 

1 H NMR (DMSO) (molecule exists as isomers 1:2): Minor isomer: 8 8.22 (d, 2H); 4.94 (s, 2H); 
3.96 (s, 2H). Major isomer: 5 8.10 (d, 2H); 4.68 (s, 2H); 4.30 (s, 2H). Both isomers: 5 7.70- 
7.30 (m). 
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HPLC-MS (Method D): m/z = 543 (M+1). R t = 6.20 min. 

EXAMPLE 540 (general procedure (V)) 

4-({(4-te/f-BufylcvclohexylW^ 

vDbenzamide 




HPLC-MS (Method D): m/z = 551 (M+1). R t = 5.93 min. 

EXAMPLE 541 (general procedure (V)) 

4-(((4-terf-BuWlcyclohexYl)-^ 

benzamide 




HPLC-MS (Method D): m/z = 515 (M+1). R t = 5.60 min. 

EXAMPLE 542 (general procedure (V)) 

4-(f(4-tertautylcyclohexvl)-r2^ 

benzamide 




HPLC-MS (Method D): m/z = 539 (M+1). R t = 5.97 min. 
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EXAMPLE 543 (general procedure (V)) 

4~({(4-fe^ButvlcvclohexY^^ 

5-yl)benzamide 




1 H NMR (DMSO) (isomers): 8 8.18-8.05 (two d, 2H); 7.60-7.15 (m, 6H); 4.90-4.60 (two s, 
2H). 

HPLC-MS (Method D): m/z = 559 (M+1). R t = 6.03 min. 

EXAMPLE 544 (general procedure (V)) 
4-({(4-te/f-BufylcvclohexylH3-naph^ 



benzamide 




HPLC-MS (Method D): m/z = 537 (M+1). R t = 6.23 min. 

EXAMPLE 545 (general procedure (V)) 
4-g(4-fert-BuWlcvclohexylH4-ph 




1 H NMR (DMSO) (isomers): 5 8.15, 8.11 (d, 2H); 7.45-7.15 (m, 7H); 4.68, 4.65 (s, 2H). 
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HPLC-MS (Method D): m/z = 503 (M+1). R, = 5.97 min. 

EXAMPLE 546 (general procedure (V)) 
5 4-(f(4-fert-BuMcyclohexv))-(3^ 



benzamide 




HPLC-MS (Method D): m/z = 499 (M+1). R t = 5.67 min. 

10 

EXAMPLE 547 (general procedure (V)) 
44f(2-Biphenvl-4-ylacetylH4-tert-butylcy^^ 



benzamide 




15 

HPLC-MS (Method D): m/z = 551 (M+1). R t = 6.27 min. 

EXAMPLE 548 (general procedure (V)) 
4-({(4-terf-ButylcvclohexylH2-(3-chto 
20 benzamide 
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1 H NMR (DMSO): 5 8.05 (d, 2H); 7.44 (t, 1H); 7.34 (d, 2H); 7.13 (d, 1H); 7.10 (s, 1H); 7.01 (d, 
1H); 5.70 (q, 1H); 4.60-4.70 (dd, 2H). 

HPLC-MS (Method D): m/z = 539 (M+1). R, = 5.97 min. 

EXAMPLE 549 (general procedure (V)V 

4-(((4-terf-Butvlcvclohexvl)-f3-f4-chlorophenvnacrolovl1amino>methyl)-/V-(2Ay-tetrazol-5-vn- 
benzamide 



1 H NMR (DMSO) (isomers): 8 8.15 (d); 8.11(d); 7.90 (d); .7.70-7.62 (m); 7.58 (d); 7.55-7.42 
(m); 7.03(d); 5.15 (s); 5.00 (s). 

HPLC-MS (Method D): m/z = 521 (M+1 ). R, = 6.07 min. 

EXAMPLE 550 (general procedure N)) 

4-fl(4-tert-B utvlcvclohexvl)-(2-phenvlproDionvnamino1methvl>-A/-(2H-tetrazol-5-vnbenzamide 




o 




HPLC-MS (Method D): m/z = 489 (M+1). R, = 5.83 min. 
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EXAMPLE 551 (general procedure (V)) 

4-q(4-ferf-ButvlcvclohexylH^^ 

benzamide 




o 



1 H NMR (DMSO) (isomers): 8 8.15 (d) 8.11 8(d) 8.00 (s); 7.85-7-75 (m); 7.70-7-40 (m); 7.11 
(d); 5.05 (s); 4.85 (s). 

HPLC-MS (Method D): m/z = 521 (M+1). R, = 6.03 min. 

EXAMPLE 552 (general procedure (V)) 

4-({(4-te^BuWlcvc)ohexYlH3^ 

vObenzamide 




1 H NMR (DMSO): 5 8.16 (d); 8.13 (d); 7.70-7.30 (m); 6.84 (d) 
HPLC-MS (Method D): m/z = 555 (M+1). R t = 6.23 min. 
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EXAMPLE 553 (general procedure (V)) 

4-(r[2-(2.6-Dichlorophenvl)aceMN 

benzamide 



1 H NMR (DMSO): 5 8.13 (d, 2H); 7.48 (d, 2H); 7.41-7.36 (m, 2H); 7.34-7.30 (m, 3H); 7.05 (d, 
2H); 6.93 (d, 2H); 5.00 (s, 2H). 

HPLC-MS (Method D): m/z = 479 (M+1). R t = 564 min. 

EXAMPLE 554 (general procedure (V)) 

4-({(4-Piperidin-1-ylphenyl)-[2-(4-trif^ 

tetrazol-5-yl)benzamide 



n H NMR (DMSO): 8 8.10 (d, 2H); 7.40 (d, 2H); 7.36 (d, 2H); 7.13 (d, 2H); 6.95 (d, 2H); 6.90 
(d. 2H).5.05 (d, 1 H); 4.95 (d ? 1 H); 4.80 (q, 1 H). 





o 



HPLC-MS (Method D): m/z = 610 (M+1). R, = 4.83 min. 
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EXAMPLE 555 (general procedure (V)) 

4-m3-(2-Chlorophenv))acry^ 

benzamide 



1 H NMR (DMSO): 5 8.13 (d, 2H); 7.95 (d, 1H); 7.60 (d, 1H); 7.54-7.45 (m, 5H); 7.15 (d, 2H); 
7.01 (d, 2H); 6.58 (d, 1H); 5.13 (s, 2H). 

HPLC-MS (Method D): m/z = 542 (M+1). R t = 4.37 min. 

EXAMPLE 556 (general procedure (V)) 

4-(((2.2-DiphenvlethvlH2-(3-trifluorom 

vDbenzamide 



1 H NMR (DMSO) (isomers): 5 8.56 (t) t 8.52 (t); 7.87 (d); 7.81 (d); 7.50-7.22 (m); 7.13 (s); 
7.08 (t); 6.99 (s); 4.26 (s); 4.51 (q); 4.43 (s); 4.07 (d); 4.02 (d). 




o 




HPLC-MS (Method D): m/z = 605 (M+1). R t = 5.37 min. 
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EXAMPLE 557 (general procedure (V)) 

5-Trif]uoromethoxv-1 H-indole-2-carboxvlic add (4-tert-butvlcyclohexvl)-r4-(2H-tetra2ol-5« 
ylcarbamoyQbenzvnamide 




o h 



5 

HPLC-MS (Method C): m/z = 584 (M+1 ), R { = 8.07 min. 
EXAMPLE 558 (general procedure (V)) 

5-TrifIuoromethoxv-1 Wndole-2-carboxylic acid (4-cvclohexylphenylH4-(2H-tetrazol-5-vl- 
10 carbamoynbenzvllamide 




o H 



HPLC-MS (Method B): m/z = 604 (M+1) f R t = 8.33 min. 

15 EXAMPLE 559 (general procedure (V)) 

5-Trifluoromethoxv-1 H-indole-2-carboxylic acid (4^e/t-butvlphenvl)-r4-(2H-tetrazol-5>yl- 
carbamoynbenzvllamide 




o h 



20 HPLC-MS (Method B): m/z = 578 (M+1), R t = 7.78 min. 
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EXAMPLE 560 (general procedure (V)) 
3-(4Wrf4-(4-Chlorophenyl)thiop 
benzoylamino)propionic acid 




f || 



o 



5 



'H NMR (DMSO-cfe): 5 12.25 (br.s, 1H); 8.50 (t, 1H); 8.05 (s, 1H); 7.75 (d, 2H); 7.42-7.30 (m, 
6H); 7.28 (d, 2H); 7.18 (d, 2H); 6.62 (s, 1H); 5.09 (s, 2H); 1.80-1.65 (m, 5H); 1.40-1.15 (m, 
5H). 

10 HPLC-MS (Method B): R, = 8.32 min, m/z = 601 (M+1). 
EXAMPLE 561 (general procedure (V)) 

3-(4-(r(5-Chlorobenzofuran-2-carbonvl)-(4-cvclohexvlphenvnamino1methvl)benzovlarnino)- 
propionic acid 



1 H NMR (DMSO-cfe): 8 8.51 (t, 1H); 7.78 (d, 2H); 7.67 (s, 1H); 7.49 (d, 1H); 7.42-7.32 (m, 
3H); 7.21 (d, 2H); 7.14 (d, 2H); 6.47 (s, 1H); 5.11 (s, 2H); 1.80-1.65 (m, 5H); 1.45-1.10 (m, 
5H). 

20 

HPLC-MS (Method B): m/z = 559 (M+1 ), R, = 7.88 min. 




15 



o 
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EXAMPLE 562 (general procedure (V)) 
3-(4-(r(4-tert-BuWlcyclohexyQ^ 
propionic acid 



1 H NMR (DMSO-cfe): 8 12.25 (s, 1H); 8.52 (t, 1H); 7.92-7-70(m ( 4H); 7.50-7.15 (m t 4H); 4.80 
(d br, 2H); 4.25-4.00 (d br , 1H); 3.50 (dd, 2H); 1.90-1 .50 (m. 6H); 1.10-0.90 (m, 3H); 0.75 (s, 
9H). 

10 HPLC-MS (Method B): m/z = 539 (M+1). R t = 7.85 min. 

EXAMPLE 563 (general procedure (V)) 
3-(4-(r(5-Chlorobenzofuran-2-cafo^ 
propionic acid 




o 



5 




15 



O 



1 H NMR (DMSO-c/ 6 ): 5 8.52 (t, 1H); 7.80 (s, 3H); 7.58 (d, 1H); 7.50-7.05 (m , 14 H); 4.65 (s, 
2H); 4.50-4.05 (m, 2H). 



20 HPLC-MS (Method B): m/z = 581 (M+1). R, = 7.17 min. 
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EXAMPLE 564 (general procedure (V)) 

4-(4-ChlorophenvOthiophene-2-rarboxylic acid (4-fert-butvlcvclohexvl)-f4-(2H-tetrazol-5-vl- 
carbamovObenzyllamide 



1 H NMR (DMSO-d 6 ): 5 12.40 (s, 1H); 8.10 (m, 3H); 7.85-7.65 (m, 3H); 7.50 (m, 4H); 4.85 (br 
d, 2H); 4.42+4.18 (m br, 1H); 1.95-1.48 (m, 7H); 1.20-1.00 (m, 2H); 0.80 (s, 9H). 

HPLC-MS (Method B): nri/z = 577 (M+1). R t = 8.37 min. . 

EXAMPLE 565 (general procedure (V)) 

4-(4-Chlorophenyl)thiophene-2-carboxylic acid (4-cvclohexvlphenvl)-f4-(2H-tetrazol-5-yl- 
carbamovnbenzvnamide 



1 H NMR (DMSO-d 6 ): 5 12.40 (s. 1H); 8.05 (d+s, 3H); 7.52 (d, 2H); 7.35 (s, 4H); 7.28 (d, 2H); 
7.18 (d, 2H); 6.61 (s, 1H); 5.11 (s, 2H); 1.90-1.65 (m, 5H); 1.60-1.15 (5H). 




o 




o 



HPLC-MS (Method B): m/z = 597 (M+1). R t = 8.65 min. 



WO OO/69810 



PCT/DK00/00264 



421 

EXAMPLE 566 (general procedure (V)) 

4-(4-ChlorophenY0thiophene-2-carboxylic acid (2,2-diphenvl-ethvl)-r4-(2H-tetra2ol-5-vl' 
carbamoyDbenzvUamide 




1 H NMR (DMSO-cf 6 ): 5 12.44 (s, 1H); 8.10 (s+d, 3H); 7.60 (d, 2H); 7.45-7.15 (m, 15H); 4.62 
(s, 2H); 4.59 (s br, 1H); 4.28 (br s, 2H). 

HPLC-MS (Method B): mlz = 619 (M+1). R, = 7.67 min. 

EXAMPLE 567 (general procedure (V)) 
4-ri-(4-Cvclohexvlphenvl)-3-(3-trifluorome 



benzamide 




1 H NMR (DMSO-c/e): 5 12.30 (s, 1H); 8.60 (s, 1H); 8.03 (d, 2H); 7.88 (s, 1H); 7.72 (d, 1H); 
7.48 (m, 3H); 7.38 (d, 1H); 7.20 (s, 4H); 5.00 (s, 2H); 1.85-1 .65 (m, 5H); 1.50-1.20 (m, 5H). 

HPLC-MS (Method B): m/z = 564 (M+1), R t = 7.85 min. 

The following library of compounds was made according to general procedure (V). All of the 
compounds are expected to be present in the library. 
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EXAMPLE 568 
441-(4-Cvclohexvlphenvl^ 
5 tetrazol-5-yl)benzarnide 




4-[3-[3-fe^Butyldimethylsilanyloxymethy^ 

ureidomethyl]-A/-(2H-tetrazol-5-yl)benzamide (0.09 g, 0.12 mmol) (example 293) was dis- 
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solved in THF (2 mL) and a solution of tetrabutylammonium fluoride in THF (0,4 mL, 0,4 
mmol, 1M) was added. The mixture was stirred for 6.5 hours and concentrated in vacuo . The 
residue was purified by column chromatography using 35 g of silica and dichloromethane 
and 10% ammonia in ethanol (80:20) as eluent to give 75 mg of the title compound . 
5 1 H NMR (DMSO-cfe): 5 1.52-1.62 (6H, m), 1.68-1.83 (5H, m), 4.50 (2H, d), 4.98 (2H, s), 5.36 
(1H, t), 7.16-7.22 (5H, m), 7.40 (2H, d) f 7.53 (1H, dd), 7.64 (1H, d) f 7.95 (2H, d), 8.44 (1H, s), 
10.67 (1H, broad) 

HPLC ms (method B): m/z: 610, R t = 7.34 min. 

10 

EXAMPLE 569 

2-(4-f1-(4-te/t-ButvlphenvlV3-(3-methvlsulfonyl-4-methvlphenvl)ureidomethyn-benzovlamino)- 
ethanesulfonic acid 




15 

4-[1-(4-fert-Butylphenyl)-3-(3-methylsulfonyl-4-methylphenyl)ureidomethyl]benzoic acid (300 
mg, 0.6 mmol) was dissolved in DMF (10 ml). Hydroxybenzotriazole (100 mg, 0.7 mmol), and 
A/-(3-dimethylaminopropyl)-A/-ethylcarbodiimide hydrochloride (130 mg, 0.7 mmol) were 
added and the mixture was stirred for 30 minutes at room temperature followed by addition of 
20 2-aminoethanesulfonic acid (110 mg, 0.9 mmol) and diisopropylethylamine (120 mg, 160 nl, 
1.0 mmol). After 16 hours the reaction mixture was poured into water (40 mL), pH was ad- 
justed to acidic reaction with sodium hydrogen sulphate and the solution was concentrated jn 
vacuo . The residue was purified by flash chromatography (20 g Silica Gel) using methanol 
and dichloromethane (10:90) as eluent to give 0.2 g of the title compound . 

25 

1 H NMR (400 MHz, DMSO-rf 6 ): 5 8.60 (s, 1H); 8.48 (t, 1H); 8.05 (s, 1H) 7.78 (d, 1H); 7.71 (d, 
2H); 7,38 (d, 2H); 7.36 (d, 2H); 7.31 (d, 1H); 7.18 (d, 2H); 4.95 (s, 2H); 3.5 (q, 2H); 3.17 (s, 
3H); 2.66 (t, 2H); 2.54 (s, 3H); 1.27 (s, 9H). 

30 HPLC-MS (method B): m/z: 602, R t = 4.8 min. 
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EXAMPLE 570 
3-(4-fr(c/s^-Cvclohexvlc^^ 
propionic acid 



5 

To a solution of 4-trifluoromethoxybenzylamine (2.76 g, 14.4 mmol) in methanol (150 mL) 
was added 4-(4-cylohexyl)cyclohexandne (2.60 g, 14.4 mmol) and NaBH(OAc) 3 (3.64 g, 17.2 
mmol). The mixture was stirred for 16 hours at room temperature, and filtered by suction. 
The filtrate was concentrated, the residue was dissolved in ethyl acetate (150 mL), washed 
10 with NaHC0 3 solution (100 mL), brine (100 mL), dried (Na 2 S0 4 ), and concentrated. The c/s- 
and frans-isomers were separated by flash chromatography. The c/s-isomer together with a 
byproduct eluted with hexane, ethyl acetate (5:1) and was used without further purification 
and characterization in the next step. Pure frans-isomer was eluted with hexane, ethyl ace- 
tate (3:1). 

15 

W-[4-(frans-4-Cyclohexyl)cyclohexyl)]-4-trifluoromethoxybenzylamine: 

1 H NMR (CDCI 3 ): 8 0.82- 1.17 (m, 11H), 1.59 - 1.76 (m, 7H) f 1.86 (d, 2H), 2.41 (m, 1H) ( 3.81 

(s, 2 H), 7.16 (d, 2H), 7.34 (d, 2H). MS (APCI, pos.): 356.2 (M+1). 

20 To a solution of crude A/-4-(c/s-4-cyclohexylcyclohexyl)-4-trifluoromethoxybenzylamine (760 
mg) in dichloromethane (10 mL) was added ethyl 3-[(4-fonmylbenzoyl)amino]propionate (240 
mg, 1.0 mmol) and NaBH(OAc) 3 (240 mg, 1.1 mmol). After stirring for 16 hours at room tem- 
perature, the mixture was diluted with ethyl acetate (20 mL), washed with NaHC0 3 solution 
(10 mL), and brine (10 mL), dried (MgS0 4 ), and concentrated. Flash chromatography (hex- 

25 ane, ethyl acetate, 3:1 ) afforded A/-[4-({c/s-4-cyclohexyl)cyclohexyl)]-[4-(trifluoromethoxy)- 
benzyl]amino}methyl)benzoyl]-(*-alanine ethyl ester (226 mg). 

1 H NMR (CDCI3): 5 0.82 - 1.86 (m, 23H), 2.49 (m, 1H). 2.64 (t, 2H), 3.62 (s, 2H), 3.66 (s, 2H), 
3.70 (q, 2H), 4.15 (q, 2 H), 6.84 (t, 1H), 7.12 (d, 2H), 7.35 (d f 2H), 7.40 (d, 2H), 7.68 (d, 2H). 
30 MS (APCI, pos.): 589.2 (M+1 ) 
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The above ester was dissolved in THF (10 mL), and 1M LiOH (0.5 mL) was added. After stir- 
ring at room temperature for 16 hours, the solution was acidified with 1N HCI to pH = 4, and 
concentrated. The residue was dissolved in acetone (15 mL), filtered by suction, and the fil- 
trate was concentrated. The title compound was purified by HPLC. 

5 

1 H NMR (DMSO-Gfe): 5 0.71-1.87 (m, 20H), 2.37 (t, 2 H), 3.40 (t, 2H). 3.61 (s, 2H), 3.63 (s, 
2H), 7.20 (d, 2H), 7.39 (d, 2 H), 7.44 (d, 2H), 7.67 (d, 2H), 8.53 (t, 1H). 

MS (APCI,pos.): 561.3 (M+1). 

10 

EXAMPLE 571 

3-(4-{r(frans-4-Cyclohexylcvclohew 
amino)propionic acid 




15 

To a solution of W-[4-(/rans-4Kyclohexylcyclohexyl)]-4-trifluoromethoxybenzylamine (149 mg, 
0.42 mmol) in dichloromethane (10 mL) was added ethyl 3-[(4-formylbenzoyl) amino] propi- 
onate (104 mg, 0.42 mmol) and NaBH(OAc) 3 (132 mg,0.62 mmol). After stirring for 16 hours 
at room temp, additional aldehyde (100 mg) and NaBH(OAc) 3 (132 mg) were added. After 
20 stirring for 72 hours at room temp., the mixture was diluted with ethyl acetate (20 mL), 
washed with NaHC0 3 solution (10 mL), brine (10 mL), dried (MgS0 4 ), and concentrated. 
Flash chromatography (hexane, ethyl acetate, 3:1) provided the title compound (74.2 mg). 

1 H NMR (CDCI 3 ): 5 0.82 - 1.77 (m, 21 H), 1.89 (d, 2H), 2.38 (tt, 1 H). 2.64 (t, 2H), 3.60 (s, 2H), 
25 3.64 (s, 2H), 3.72 (q, 2H), 4.16 (q, 2H), 6.82 (t, 1H), 7.12 (d, 2H),7.35 (d, 2H), 7.40 (d, 2H), 
7.68 (d, 2H). 

MS (APCI, pos.): 589.2 (M+1) 



30 



The above ester was dissolved in THF, and excess 1 M LiOH was added. After stirring at 
room temperature for 16 hours, the solution was acidified with 1N HCI to pH=4, and concen- 
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trated. The residue was dissolved in acetone (15 mL), filtered by suction, and the filtrate was 
concentrated. On addition of ethyl ether the title compound crystallized. Yield: 65 mg. 

1 H NMR (DMSOde. D 2 0. NaOD): 8 0.80-1.82 (m, 20H), 2.13 (t, 2 H), 2.60 (t, 1H), 3.33 (t, 
5 2H), 3.55 (s, 2H), 3.57 (s, 2H), 7.22 (d t 2H), 7.36 (d, 2H), 7.42 (d f 2H), 7.68 (d f 2H). 

MS(APCI, pos.): 561.2 (M+1). 

EXAMPLE 572 
10 4-(((4-c/s-CyclohexylcYclohexylH4-W^ 
vDbenzamjde 




To a solution of crude c/s-A/-4-(4-cyclohexylcyclohexyl)-4-trifluoromethoxybenzylamine 
15 (1.70g) in dichloromethane (10 mL) was added methyl 4-formylbenzoate (500 mg, 3.04 

mmol) and NaBH(OAc) 3 (500 mg, 2.36 mmol). After stirring for 16 hours at room temperature, 
the mixture was diluted with dichloromethane (20 mL), washed with NaHC0 3 solution (2 x 20 
mL) and brine (20 mL), dried (MgS0 4 ), and concentrated. Flash chromatography (hexane, 
ethyl acetate, 9:1) provided methyl 4-({(4-c/s-cyclohexylcyclohexyl)-[4-(trifluoromethoxy)- 
20 benzyl]amino}methyl)benzoate (836 mg). 

1 H NMR (CDCI 3 ): 5 0.77 - 1.85 (m, 20H), 2.50 (m, 1H), 3.62 (s, 2 H), 3.68 (s, 2 H), 3.90 (s, 
3H), 7.1 1 (d, 2H), 7.35 (d, 2 H), 7.40 (d, 2H), 7.95 (d, 2H). . 

25 MS (APCI, pos.): 504.2 (M+1 ). 

The above ester (836 mg, 1.66 mmol) was dissolved in THF (10 mL) and methanol (10 mL), 
and 1M KOH (4 mL) was added. The mixture was refluxed for 5h, acidified with 1N HCI to pH 
= 4, and concentrated. The residue was dissolved in ethyl acetate (20 mL), washed with 
30 brine (10 mL), dried (Na 2 S0 4 ), and concentrated. The residue crystallized from hexanes and 
ethyl acetate. Yield: 786 mg of 4-({(4-c/s-cyclohexylcyclohexyl)-[4-(trifluoromethoxy)benzy0- 
amino}methyl)benzoic acid as a white solid. 
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1 H NMR (CD3OD): 5 0.70 (m, 2 H), 1.13- 1.22 (m, 8H) ( 1.61-2.00 (m, 10H), 3.38 (t, 1H), 4.26 
(m, 2H), 4.54 (m, 2H), 7.34 (d, 2H), 7.67 (d, 2H), 7.75 (d, 2H). 7.87 (d, 2H). MS (APCI, pos.): 
490.2 (M+1). 

5 

To a solution of above benzoic acid (250 mg, 0.51 mmol) in DMF (8 mL) was added diiso- 
propylethylamine (0.18 mL, 130 mg, 0.61 mmol) and HBTU (228 mg, 0.61 mmol). After stir- 
ring for 15 min at room temperature, 5-aminotetrazole (105 mg, 1.01 mmol) was added. The 
mixture was stirred for 16 hours, and the solvent was evaporated. The residue was dissolved 
10 in ethyl acetate (20 mL), washed with water (2x10 mL), and brine (10 mL), dried (MgS0 4 ), 
and concentrated. The residue was dissolved in dichloromethane. On addition of ether and 
hexane, the title compound crystallized. Yield: 26 mg. 

1 H NMR (DMSO-cfe): 8 0.70 - 0.84 (m, 2H), 1.00-1.80 (m, 18H), 2.40 (m, 1 H), 3.65 (s, 2H), 
15 3.70 (s, 2H), 7.27 (d, 2H), 7.46 (d, 2H), 7.50 (d, 2 H) f 8.01 (d, 2H). 

MS (APCI, pos.): 557.2 (M+1). 

EXAMPLE 573 
20 4-(f(4-c/s-CvclohexvlcyclohexylH4-W^ 
ylmethvQbenzamide 




To a solution of the above 4-({(4-c/s-cyclohexylcyclohexyl)-[4-(trifluoromethoxy)benzyl]- 
25 amino}methyl)benzoic acid (242 mg, 0.49 mmol) in DMF (8 mL) was added diisopropyl- 

ethylamine (0.18 mL, 130 mg, 0.61 mmol) and HBTU (220 mg, 0.59 mmol). After stirring for 
15 minutes at room temperature, 5-aminomethyltetrazole (58 mg, 0.59 mmol) was added. 
The mixture was stirred for 16 hours, and the solvent was evaporated. The residue was dis- 
solved in ethyl acetate (20 mL), washed with water (2x10 mL), and brine (10 mL), dried 
30 (MgS0 4 ), and concentrated. The residue was purified by HPLC to afford the title compound . 
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1 H NMR (DMSO-t/ 6 ): 5 0.75 - 1.80 (m, 20H), 2.45 (m, 1H), 3.63 (s, 2H) f 3.65 (s ? 2H), 4.67 (d, 
2H), 7.28 (d, 2H), 7.43 (d, 2H), 7.46 (d, 2 H), 7.82 (d, 2H), 8.96 (t, 1 H). 

MS (APCI.pos.): 571.2 (M+1). 

EXAMPLE 574 

4- (f(frans^-Cvclohexvlcyclo^ 

5- yl)benzamide 



To a solution of frans-/V^-(4-c^clohexylcyd^ (350 mg, 

0.98 mmol) in dichloromethane was added methyl 4-formylbenzoate (160 mg, 0.98 mmol) 
and NaBH(OAc) 3 (310 mg, 1.47 mmol). The mixture was stirred at room temperature for 16 
hours. Additional aldehyde (160 mg) and NaBH(OAc) 3 (360 mg) were added. Stirring was 
continued for 72 hours at room temperature. The mixture was diluted with ethyl acetate (20 
mL), washed with NaHC0 3 solution (10 mL) and brine (10 mL), dried (Na 2 S0 4 ), and concen- 
trated. Flash chromatography (hexanes, ethyl acetate, 5:1) provided methyl 4-({(4-frans- 
cyclohexylcyclohexyl)-[4-(trifluoromethoxy)benzyl]amino}methyl)benzoate (290 mg). 

'H NMR (CDCI 3 ): 5 0.88 - 1.31 (m, 11H), 1.59 - 1.72 (m, 7H), 1.88 (d, 2H), 2.39 (m, 1H), 3.61 
(s, 2H), 3.66 (s, 2H), 3.90 (s, 3 H), 7.11 (d, 2H), 7.35 (d, 2 H), 7.41 (d, 2H), 7.95 (d, 2H). 

MS (APCI, pos.): 504.2 (M+1). 

The above methyl benzoate (290 mg, 0.57 mmol) was dissolved in THF (5 mL) and methanol 
(5 mL) and 1M KOH (2 mL) were added. The mixture was refluxed for 90 minutes, acidified 
with 1N HCI to pH = 4, and concentrated. The residue was dissolved in ethyl acetate (20 
mL), washed with brine (10 mL), dried (Na 2 S0 4 ), and concentrated. The residue crystallized 
from hexanes, ethyl acetate to afford 4-({(4-frans-cyclohexylcyclohexyl)-[4-(trifluoro- 
methoxy)benzyl]amino}methyl)benzoic acid (252 mg) as a white solid. 
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1 H NMR (CD 3 OD): 8 0.87 - 136 (m, 11H), 1.59 - 1.72 (m, 7H), 1.73 (d, 2H),.2.41 (m, 1H), 
3.64 (s, 4H), 4.11 (s, 1H), 7.17 (d, 2H), 7.35 (d t 2H), 7.44 (d, 2H), 7.87 (d, 2H). 

MS (APCI, pos.): 490.2.2 (M+1). 

To a suspension of above benzoic acid (215 mg, 0.44 mmol) in DMF (10 mL) was added di- 
isopropylethylamine (0.23 mL, 166 mg, 1.28 mmol) and HBTU (200 mg, 0.53 mmol). After 
stirring for 15 minutes at room temperature, 5-aminotetrazole (180 mg, 1.75 mmol) was 
added to the solution. After stirring for 16 hours, the solvent was evaporated. The residue 
was dissolved in ethyl acetate (30 mL), washed with water (3x10 mL), and brine (10 mL), 
dried (MgS0 4 ), and concentrated. Flash chromatography (CHCI 3 , methanol, 95:5) gave 110 
mg of the title compound ,, which was further purified by HPLC. 

1 H NMR (CD3OD): 8 0.98 - 1.27 (m, 9H), 1.64 - 1.85 (m, 7H), 1.93 (m, 2H), 2.14 (m, 2H), 
3.23 (m, 1H), 4.52 (m, 4H) t 7.36 (d, 2H), 7.53 (d, 2H), 7.60 (d, 2 H), 8.10 (d, 2H). 

MS (APCI, pos.): 557.3 (M+1). 

EXAMPLE 575 

4-ri-(4-c/5-CyclohexYlcyclohew^ 
vDbenzamide 



To a suspension of methyl 4-(aminomethyl)benzoate hydrochloride (2.0 g, 10 mmol) (pre- 
pared according to P. M. O'Brien et al. f J. Med. Chem. 37, 1994, 1810-22) in ethanol (150 
mL) was added 4-(4-cylohexyl)cyclohexanone (1.8 g, 10 mmol) and NaBH(OAc) 3 (2.7 g, 12 
mmol). The mixture was stirred for 16 hours at room temperature, and filtered by suction. 
The filtrate was concentrated, and the residue was dissolved in ethyl acetate (150 mL), 
washed with NaHC0 3 solution (100 mL), brine (100 mL), dried (Na 2 S0 4 ), and concentrated. 
C/s- and frans-isomers were separated by flash chromatography. The c/s-isomer (340 mg) 
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eluted with hexane, ethyl acetate, 5:1, the frans-isomer (338 mg) eluted with hexane, ethyl 
acetate, 1:1. 

Methyl 4-[4-(c/s-4-cyclohexyl)cyclohexyl)aminomethyl)benzoate: 
5 1 H NMR (CDCI 3 ): 8 0.91 - 1.75 (m, 20H), 2.75 (m, 1H), 3.82 (s, 2H), 3.91 (s, 3H), 7.41 (d, 
2H), 8.00 (d, 2H). 

MS (APCI, pos.): 330.2 (M+1). 

10 Methyl 4-[4-(frans-4-cyclohexyl)cyclohexyl)aminomethyl)benzoate: 

1 H NMR (CDCI3): 5 0.87 - 1.20 (m, 11H), 1.59 - 1.72 (m, 7H), 1.83 (d, 2H), 2.36 (m, 1H), 3.80 
(s, 2H), 3.87 (s, 3H), 7.33 (d, 2H), 7.95 (d, 2H). 

MS (APCI, pos.): 330.2 (M+1). 

15 

To a solution of methyl 4-[4-(c/s-4-cyclohexyl)cyclohexyl)aminomethyl)benzoate (340 mg, 
1.03 mmol) in dichloromethane (8 mL) was added 4-(trifluoromethoxy)phenylisocyanate (210 
mg, 1.03 mmol). After stirring for 16 hours at room temperature, the mixture was diluted with 
dichloromethane (10 ml), washed with 1N HCI (5 mL), brine (5 mL), dried (MgS0 4 ), and con- 
20 centrated. Recrystallisation from hexanes, ethyl acetate 1:1 provided 290 mg of 4-[1-(4-c/s- 
cyclohexylcyclohexyl)-3-(4-trifluoromethoxyphenyl)ureidomethyl]benzoic acid methyl ester. 

1 H NMR (CDCI3): 5 0.79 - 1.95 (m, 20H), 3.93 (s, 3H), 4.48 (m, 1H), 4.55 (s, 2H), 6.15 (s, 
1H), 7.07 (d, 2H), 7.20 (d, 2H), 7.45 (d, 2H), 8.08 (d, 2H). 

25 

MS (APCI, pos.): 533.2 (M+1). 

The above ester (290 mg, 0.54 mmol) was dissolved in THF (5 mL) and methanol (5 mL) and 
1 M KOH (2 mL) was added. The mixture was refluxed for 1 hour, acidified with IN HCI to pH 
30 = 4, and concentrated. The residue was dissolved in ethyl acetate (20 mL), washed with 

brine (10 mL), dried (Na 2 S0 4 ), and concentrated. The residue crystallized from hexane, ethyl 
acetate to afford 192 mg of 4-[1-(4-c/s-cyclohexylcyclohexyl)-3-(4-trifluoromethoxy- 
phenyl)ureidomethyl]benzoic acid as a white solid. 
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1 H NMR (DMSO-cfe): 5 0.66 - 1.80 (m, 20H), 4.04 (m, 1H) f 4.62 (s, 2H), 7.20 (d, 2H), 7.37 (d, 
2H), 7.51 (d. 2H) f 7.86 (d, 2H), 8.54 (s, 1H). MS (APCI, pos.): 519.1 (M+1). 

To a solution of the above benzoic acid (192 mg, 0.36 mmol) in DMF (10 mL) was added 
5 diisopropylethylamine (0.19 mL, 137 mg, 0.72 mmol) and HBTU (190 mg, 0.51 mmol). After 
stirring for 15 minutes at room temperature, 5-aminotetrazole (74 mg, 0.72 mmol) was 
added. After stirring for 16 hours, the solvent was evaporated, the residue was dissolved in 
ethyl acetate (20 mL), washed with water (2x10 mL), brine (10 mL), dried (MgS0 4 ), and 
concentrated. The residue was purified by HPLC to afford the title compound . 

10 

1 H NMR (DMSO-d 6 ): 8 0.66 - 1.80 (m, 20H), 4.10 (m, 1H), 4.65 (s, 2H) t 7.23 (d, 2H), 7.43 (d, 
2H), 7.54 (d, 2H), 8.05 (d, 2H), 8.58 (s, 1H), 12.26 (s, 1H). 

MS (APCI, pos.): 586.1 (M+1). 

15 

EXAMPLE 576 

441-(4-frans-Cyclohexylcycto 

5-vDbenzamide 




20 

To a solution of methyl 4-[4-(frans-4-cyclohexyl)cyclohexyl)aminomethyl]benzoate (338 mg, 
1 .03 mmol) in dichloromethane (8 mL) was added at room temperature 4-(trifluoromethoxy)- 
phenylisocyanate (210 mg, 1.03 mmol). After stirring for 16 hours at room temperature, the 
mixture was diluted with dichloromethane (10 mL), washed with 1N HCI (5 mL), brine (5 mL), 
25 dried (MgS0 4 ), and concentrated. After flash chromatography (hexanes, ethyl acetate, 5:1), 
487 mg of 4-[1-(4-^ans-cyclohexylcyclohexyl)-3-(4-trifluoromethoxypheyl)ureidomethyl]- 
benzoic acid methyl ester was obtained. 



30 



1 H NMR (CDCI 3 ): 5 0.91 - 1.41 (m, 12H), 1.61 - 1.90 (m, 8H), 3.93 (s, 3H), 4.19 (m, 1H), 4.55 
(s, 2H), 6.18 (s, 1H), 7.07 (d, 2H), 7.20 (d, 2H), 7.45 (d, 2H), 8.06 (d, 2H). 
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MS (APCI, pos.): 533.2 (M+1). 

The above ester (487 mg, 0.99 mmol) was dissolved in THF (10 mL) and methanol (5 mL) 
5 and 1 M KOH (4 mL) was added. The mixture was stirred at 80°C for 90 minutes, acidified 
with 1N HCI to pH = 4, and concentrated. The residue was dissolved in ethyl acetate (20 
mL), washed with brine (10 mL), dried (MgS0 4 ), and concentrated. The residue crystallized 
from hexane, ethyl acetate to afford 380 mg of 4-[1-(fra/?s-4-cyclohexylcyclohexyl)-3-(4- 
trifluoromethoxyphenyl)ureidomethyl]benzoic acid white solid. 

10 

1 H NMR (DMSO-d 6 ): 8 0.91 - 1.15 (m, 10H), 1.37 (q, 2H), 1.63 (m f 8H), 4.04 (m, 1H), 4.60 (s, 
2H), 7.21 (d, 2H), 7.34 (d, 2H), 7.53 (d, 2H), 7.86 (d, 2H), 8.54 (s, 1 H). 

MS (APCI, pos.): 519.1 (M+1). 

15 

To a solution of above benzoic acid (380 mg, 0.71 mmol) in DMF (10 mL) was added diiso- 
propylethylamine (0.38 mL, 275 mg, 2.12 mmol) and HBTU (320 mg, 0.86 mmol). After stir- 
ring for 15 minutes at room temperature, 5-aminotetrazole (150 mg, 1.45 mmol) was added. 
The mixture was stirred for 16 hours, and the solvent was evaporated. The residue was dis- 
20 solved in ethyl acetate (20 mL), washed with water (2x10 mL), brine (10 mL), dried 

(MgS0 4 ), and concentrated. The residue was dissolved in dichloromethane. On addition of 
ether, the title compound crystallized. Yield: 215 mg. 

1 H NMR (DMSO-cf 6 ): 8 0.82 - 1.18 (m, 10H), 1.40 (q, 2H), 1.63 (m, 8H), 4.03 (m, 1H), 4.63 (s, 
25 2H), 7.21 (d, 2H), 7.41 (d, 2H), 7.57 (d, 2H), 8.03 (d, 2H), 8.56 (s, 1 H), 12.32 (s, 1H), 15.95 
(s,1H). 

MS (APCI, pos.): 586.1 (M+1). 
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EXAMPLE 577 
3-(4-M-(4-CyclohexylcYC[ox^ 
propionic acid 



This compound was prepared similarly as described in examples 575 and 576 using the ethyl 
ester of 3-aminopropionate instead of 5-aminotetrazole followed by hydrolysis. 

1 H NMR (DMSO-cfe): 8 0.07-0.08 (m, 2H), 1.05-1.13 (m, 5H), 1.32-1.50 (m, 6H), 1.64-1.91 
10 (m, 7H), 2.51 (t, 2H), 3.48 (qt, 2H), 4.07 (brd m, 1H), 4.62 (s, 2H), 7.21 (d, 2H), 7.33 (d, 2H), 
7.52 (d, 2H), 7.76 (d, 2H), 8.46 (brd t, 1H), 8.53 (brd s, 1H), 12. 16 (brd s, 1H). 

MS (APCI, pos): 590.3, 544.0, 518.2, 3.87.2, 388.2. 

15 EXAMPLE 578 

5-f1-(fra/7s-4-tert-Butvlcydo^ 
carboxvlic acid (2H-tetrazol-5-yl)amide 



20 To as solution of methyl 5-formyl-thiophene-2-carboxylate (1 .65 g, 9.6 mmol) (prepared ac- 
cording to C. Goddard, J. Heterocycl. Chem. 28, 1991, 17-28) in methanol (10 mL) was ad- 
ded 4-(tert-butylcyclohexyl)amine (cisltrans mixture). After standing at room temperature for 
16 hours the precipitate was filtered off by suction to afford 1 .82 g of 5-[(4-trans-tert- 
butylcyciohexylimino)methyl]thiophene-2-carboxylic acid methyl ester. 



1 H NMR (CDCI 3 ): 8 0.87 (s, 9H), 1 .07 - 1 . 1 7 (m, 3H), 1.51-1 .63 (m, 2H), 1 .77 - 1 .88 (m, 4 
H), 3.13 (m, 1H), 3.88 (s, 3H) f 7.25 (d, 1H), 7.72 (d, 1H), 8.36 (s, 1H). 




5 




25 
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The frans-imine from above (1.82 g, 5.9 mmol) was dissolved in dichloromethane (20 mL) f 
and NaBH(OAc) 3 (1 .5 g, 7.1 mmol) was added. The mixture was stirred for 16 hours at room 
temperature, diluted with water (20 mL), washed with NaHC0 3 solution (20 mL), brine (20 
5 mL), dried (Na 2 S0 4 ), and concentrated. Flash chromatography (hexanes, ethyl acetate, 2:1) 
provided 692 mg of 5-t(4-frans-tert-butylcyclohexylamino)methyl]thiophene-2-carboxylic acid 
methyl ester. 

1 H NMR (CDCI 3 ): 5 0.85 (s, 9H), 1.00-1.15 (m, 5H), 1.80 (m, 2H), 2.00 (m, 2 H), 2.44 (m, 
10 1H), 3.88 (s, 3H), 4.04 (s, 2H), 6.92 (d, 1H), 7.68 (d, 1H). 

MS (APCI, pos.): 310.1 (M+1). 

The above amine (692 mg, 2.23 mmol) was dissolved in dichloromethane (12 mL), and 4- 
15 trifluoromethoxyphenylisocyanate (454 mg, 2.23 mmol) was added. After stirring for 16 hours 
at room temperature, the mixture was concentrated. Flash chromatography (hexanes, ethyl 
acetate, 5:1) provided 1.1 g of 5-[1 -(4-frans-te/t-butylcyclohexyl)-3-(4-trifIuoromethoxy- 
phenyl)ureidomethyl]thiophene-2-carboxylic acid methyl ester. 

20 1 H NMR (CDCI3): 8 0.87 (s f 9H), 0.98 (t, 1 H), 1.12 - 1.27 (m, 2H), 1.48 (q, 2H), 1.88 (m, 4 H), 
3.89 (s, 3H), 4.04 (s, 2H), 3.98 (m, 1H), 4.65 (s, 2H), 6.42 (s, 1H), 7.06 (d, 1H), 7.13 (d, 2H), 
7.37 (d, 2H), 7.71 (d, 1H). MS (APCI, pos.): 513.1 (M+1). 

The above ester (1.1 g, 2.14 mmol) was dissolved in THF (15 mL) and methanol (2 mL) and 
25 2M LiOH (5 mL) was added. The mixture was stirred at room temperature for 16 hours, acidi- 
fied with 1N HCI to pH = 4, and concentrated. The residue was dissolved in ethyl acetate (20 
mL), washed with brine (10 mL), dried (MgS0 4 ), and concentrated. The residue crystallized 
from hexane, ethyl acetate to afford 745 mg of 5-[1-(4-frans-ferf-butylcyclohexyl)-3-(4 : tri- 
fluoromethoxyphenyl)ureidomethyl]thiophene-2-carboxylic acid as a white solid. 

30 

1 H NMR (DMSO-de): 5 0.85 (s, 9H), 0.90 (q, 1H), 1.09 (q, 2H), 1.53 (q, 2H), 1.68 (m, 4H), 
4.02 (m, 1H), 4.68 (s, 2H), 7.07 (d, 1H). 7.25 (d, 2H), 7.54 (d, 1 H), 7.56 (d, 2H), 8.63 (s, 1 
H). 
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To a solution of above carboxylic acid (400 mg, 0.90 mmol) in DMF (7 ml_) was added diiso- 
propylethylamine (0.28 mL, 206 mg, 1.60 mmol) and HBTU (360 mg, 0.96 mmol). After stir- 
ring for 15 minutes at room temperature, 5-aminotetrazole (136 mg, 1.60 mmol) was added. 
After stirring for 72 hours, the solvent was evaporated. The residue was dissolved in ethyl 
5 acetate (20 mL), washed with water (2x10 mL), brine (10 mL), dried (MgS0 4 ), and concen- 
trated. Flash chromatography (hexanes, ethyl acetate, 1:2) afforded 120 mg of the title com- 
pound . 

'H NMR (DMSO-cfe): 5 0.83 (s, 9H), 0.96 (q, 1H), 1.12 (q, 2H), 1.50 (q, 2H), 1.73 (m, 4H), 
10 3.96 (m, 1H), 4.70 (s, 2H), 7.14 (d, 1H), 7.24 (d, 2H), 7.55 (d, 2H), 8.04 (d, 1H), 8.64 (s, 1 H), 
12.37 (s, 1 H), 15.92 (s, 1H). 

MS (APCI, pos.): 566.1 (M+1). 

15 EXAMPLE 579 

1-(4-fert-BuMcvclohexyiyH4-r(2H-te^^ 
phenvOurea 




20 To a suspension of 5-aminotetrazole (4.25g, 50 mmol) in ethanol (25 mL) was added triethyl- 
amine (6.9 mL, 5.05 g, 50 mmol). To the clear solution was added terephthaldehyde mono 
(diethyl acetal) (10.4 g, 50 mmol). After stirring for 2 hours at room temperature, platinum ox- 
ide (150 mg) was added, and the mixture was hydrogenated at 50 psi for 16 hours. The cata- 
lyst was filtered off, and the filtrate was concentrated. On addition of water and cone. HCI, 

25 the residue crystallized. The solid was filtered off to give 4-[(2H-tetrazol-5-ylamino)methyl]- 
benzaldehyde hydrochloride. 

1 H NMR (DMSO-de): 5 4.50 (d, 2 H), 7.33 (s, 1H), 7.54 (d, 2 H), 7.66 (t, 1 H) 7.88 (d, 2H), 9.98 
(s, 1H). 

30 

MS (APCI, pos.): 204.0 (M+1). 
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To as suspension of above 4-[(2H-tetrazol-5-ylamino)methyl]benzaldehyde hydrochloride 
(1.0 g, 4.17 mmol) in methanol (10 mL) was added triethylamine, until a clear solution was 
obtained. 4-(fert-butylcyclohexyl)amine (c/s/frafls-mixture) (650 mg, 4.17 mmol) was added. 
5 Acetic acid was added to adjust the pH to 6. The mixture was stirred at room temperature for 
16 hours, and NaBH(OAc) 3 (1 .0 g, 4.7 mmol) was added. After stirring for 16 hours at room 
temperature, the mixture was filtered and concentrated. The crude {4-[(4-tert-butylcyclohexyl- 
amino)methyl]benzyl}-(2W-tetrazol-5-yl)amine was used without further purification in the next 
step. 

10 

MS (APCI, pos.): 343.2 (M+1). 

To a solution of above amine (288 mg, 0.84 mmol) in dichloromethane (10 mL) was added 4- 
trifluoromethoxyphenylisocyanate (180 mg, 0.84 mmol). After stirring for 16 hours at room 
15 temperature, the title compound (75 mg) crystallized out as a mixture of cis and trans- 
isomers. 

1 H NMR (DMSO-d 6 ): 5 0.80, 0.82 (2 s, 9H), 0.92 (m, 1H), 1.09 (q, 2H), 1.34 - 1.51 (m, 3H), 
1.64 - 1.75 (m, 3H), 4.00 (m, 0.75H), 4.21 (m, 0.25H), 4.35 (d, 2H), 4.53 (s, 1.5H), 4.64 (s, 
20 0.5H), 7.14 (d, 1H), 7.16 - 7.29 (m, 6H), 7.53 (d, 2H), 7.55 (s, 1H), 8.46 (s, 0.75H), 8.55 (s, 
0.25H). 

MS (APCI. pos.): 546.2 (M+1). 
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General procedure (W) for the solution phase synthesis of compounds of general formulae 
(Is) and (Is'): 



0 NaCNBH, D-C HO/ NaCNBH, 

□ II HOAc 9 or O 

"AX — "Ul ^ R '°*Ou 



Step 1 Step 2 



Step 3 aq.NaOH 



O 0 
^N^N^V^l E Amide coupling HO'^V^l E 



Step 4 



(Is) 



Step 4 Amide coupling 



O O 

H0 A^^ N JL^. . E Hydrolysis O O 



(Is') 



Steps o ,jl ki D 



AXl 



(Is 1 ) 



5 



wherein R is C^-alkyl, 

D and E are as defined in general formula (I) and 

10 Lea is a leaving group such as chloro, bromo, iodo, mesyl or tosyl, 

The general procedure (W) is illustrated by the following example. 

EXAMPLE 580 (general procedure (W) 
15 3-(4-ff(frans^-te^Butvlc^ 
propionic acid 

CH 3 

KC-J-CH, Trans 



0 O r^S CI 



HO 

CI 



Step 1 : This step is identical to that described in general procedure (K), step 1 . 
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Step 2 : To a solution of the product obtained from step 1 (1 .15 g, 3.8 mmol) and 3,5-dichloro- 
benzylchloride (0.74 g, 3.8 mmol) in acetonitrile (50 mL) was added potassium carbonate 
(0.79 g 5.7 mmol). The mixture was refluxed overnight. After cooling to room temperature, 
5 water (100 mL) was added, and the mixture was extracted with diethyl ether. The organic 
extract was dried (MgS0 4 ) and concentrated to a give crude product, which was purified by 
column chromatography to afford 1.7 g (97%) of 4-{[(4-tert-butylcyclohexyl)-(3,5-dichloro- 
benzyl)amino]methyl}benzoic acid methyl ester. 

10 1 H NMR (CDCI 3 ): 5 0.85(s, 9H), 1.22-1.59(m, 5H), 1.78-198(m, 4H), 2.41(m, 1H), 3.57(s r 
2H)), 3.66(s, 2H), 3.87(s, 3H), 7.18(s, 1H), 7.24(s, 2H) f 7.40(d, 2H), 9.08(d, 2H). 

LC-MS (APCI, pos.): 463(M+1 ). 

15 Alternatively, step 2 can be performed as a reductive alkylation using an aldehyde (D-CHO 
instead of D-CH 2 -Lea) together with a reducing agent such as sodium cyanoborohydride. 

Step 3: To a solution of the product from step 2 (1 1 g) in methanol (30 mL) was added 1 0% 
aqueous potassium hydroxide (10 mL) and the mixture was stirred at room temperature for 2 
20 hours. The mixture was diluted with water and extracted with diethyl ether (2 x 30 mL). The 
aqueous layer was neutralised with dilute hydrochloric acid, and extracted with diethyl ether. 
The organic extract was dried (MgS0 4 ) and concentrated to give 1 .6 g (1 00%) of 4-{[(4-fert- 
butylcyclohexyl)-(3,5-dichloro-benzyl)amino]methyl}benzoic acid . 

25 1 H NMR (CDCI3, 5): 8.01(s, 9H), 0.9-1. 10(m, 4H), 1.66(m, 1H), 1.89(m, 2H), 2.32(m, 2H), 
3.10(m, 1H), 4.21(s, 2H), 4.52(m, 2H), 7.58(s, 1H), 7.60-7.70(m, 3H), 7.88(d, 2H) t 11.0(br, 
1H). 

LC-MS (APCI, pos.): 449 (M+1). 

30 

Step 4: To a solution of the product obtained in step 3 (1.6 g, 3.7 mmol) in DMF (30 mL) was 
added HBTU (1.5 g, 4.0 mmol) and diisopropylethylamine (1 g, 8 mmol). The mixture was 
stirred at 0°C for 30 minutes, and then p-alanine ethyl ester hydrochloride (1.2 g, 8 mmol) 
was added at 0°C. The reaction was monitored by TLC, and DMF was evaporated in vacuo 
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when the reaction was complete. The product from step 4 was used in the next step without 
further purification or characterisation. 

Step 5: To a solution of the product from step 4 (1.7 g) in methanol (30 mL) was added 2M 
5 aqueous lithium hydroxide (10 mL). The mixture was stirred at room temperature for 30 min- 
utes and then diluted with water and washed with diethyl ether (2 x 30 mL). The aqueous 
layer was acidified with dilute hydrochloric acid and extracted with diethyl ether. The organic 
extract was dried (MgS0 4 ) and concentrated to give a crude product, which was purified by 
HPLC to afford the title compound . 

10 

1 H NMR: (DMSO~d 6 ): 5 0.78 (s, 9H), 0.89 (m, 3H), 1.29 (qt, 2H), 1.77 (d, 2H), 1.85 (d, 2H), 
2.31 (t. 1H), 2.47 (t, 2H), 3.42 (qt, 2H), 3.60 (s, 2H), 3.62 (s, 2H), 7.36 (m, 3H), 7.40 (d, 2H), 
7.76 (d, 2H), 8.47 (t, 1H). 

15 MS (APCI.pos): 519.2, 521.1 

EXAMPLE 581 (General procedure (W)) 

3-(4-ff(3-BromobenzvlH4-cvclohexylphenynamino1methvl>benzovlamino)propionic acid 




20 

1 H NMR: (MeOH-of 4 ): 8 1.34-1.37 (m, 5H), 1.70-1.77 (m, 5H), 2.20 (m, 1H), 2.56 (t, 2H), 3.60 
(t, 2H), 4.11 (s, 2H), 4.65 (s, 2H), 6.61 (d, 2H), 6.95 (d, 2H), 7.20 (d, 2H). 7.30 (m, 4H) f 7.72 
<d, 2H). 

25 MS (APCI, pos): 551.1, 552.0 
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EXAMPLE 582 (General procedure (WD 

3-(4-(r(4-Cvclohexvlphenyl)-(3.5-dichlQrobenzvl)aminolmethvl)benzovlamino)propionic acid 



5 1 H NMR: (DMSO-c/e): 5 1 .20-1 .28 (m. 5H), 1 .67-1 .71 (m, 5H), 2.30 (m, 1 H), 2.46 (t, 2H), 3.44 
(qt, 2H), 4.69 (s, 2H), 4.73 (s, 2H), 6.53 (d, 2H). 6.94 (d. 2H), 7.28 (s, 2H), 7.31 (d, 2H), 7.47 
(s, 1H), 7.77 (d, 2H), 8.49 (brd t, 1H). 

MS (APCI, pos): 539.2, 541 .0, 542.0 

10 

EXAMPLE 583 (General procedure (W)) 

3-(4-(r(3-Chlorobenzvl)-(4-cvclohexvlphenvl)aminolmethyl)benzovlamino)propionic acid 



15 'H NMR: (DMSO-de): 5 1.05-1.38 (m, 5H), 1.57-1.80(m, 5H), 2.29 (br, 1H), 2.46 (t, 2H), 3.42 
(q, 2H), 4.68 (d, 4H), 6.53(d, 2H), 6.92 (d, 2H), 7.18-7.45 (m, 5H), 7.76(d, 2H), 8.46 (t, 1H), 
12.3 (br, 1H). 

LC-MS (APCI, pos.): 505 (M+1). 

20 

EXAMPLE 584 (General procedure (W)) 

4-([(3-Brornobenzvn-(4-cvclohexvlphenvl)amino1rnethvl)-A/-(2H-tetrazol-5-vl)benzamide 
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'H NMR: (DMSO-cfe): 5 1.16-1.27 (m, 5H). 1.69-1.72 (m, 5H), 2.29 (brd m, 1H). 4.71 (s, 2H), 
4.77 (s, 2H), 6.54 (d, 2H), 6.94 (d, 2H), 7.28 (s, 2H). 7,42 (m, 4H). 8.03 (d, 2H), 12.25 (brd s, 
1H), 16.00 (brd s, 1H). 

5 MS (APCI, pos): 545.2 

EXAMPLE 585 (General procedure (W)) 

4-{r(3-Chlorobenzyl)-(4-cvclohexvlphenyl)aminolmethvl>-/\/-(2H-tetrazol-5-vl)benzamide 



1 H NMR: (DMSO-c/ 6 ): 5 1.16-1.24 (m, 5H), 1.60-1.70 (m, 5H), 2.30 (m, 1H), 4.71 (s, 2H), 4.77 
(d, 2H), 6.54 (d, 2H), 6.93 (d, 2H). 7.21 (d. 1H), 7.29 (m, 2H), 7.34 (d, 1H), 7.41 (d. 2H), 8.05 
(d, 2H), 12.36 (s, 1H), 16.04 (brd s, 1H). 

15 MS (APCI, pos): 501.2, 503.1 

EXAMPLE 586 

3-(4-(r(frans-4-fert-ButvlcvclohexvlV(4-trifluoromethoxvbenzovl)aminolmethvl)benzovlamino)- 
propionic acid 



This compound was made from 3-{4-[(fra/7s-4-/ert-butylcyclohexylamino)methyl]benzoyl- 
amino}propionic acid methyl ester with trifluoromethoxybenzoyl chloride according to a typi- 
cal acylation procedure, followed by hydrolysis. 



1 H NMR: (CDCI 3 ): 5 0.76 (m. 10H), 1.46 (d, 2H), 1.60-1.80 (brd m, 6H), 2.60 (t, 2H), 3.56 (m, 
1H), 3.63 (qt. 2H), 4.69 (s. 2H), 7.18 (m, 2H), 7.32 (m, 2H), 7.45 (m, 2H), 7.70 (d, 2H). 





20 



O 



25 
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MS (APCI, pos): 549.2, 550.2 

General procedure (X) for solution phase synthesis of compounds of the general formula (It): 



o 




wherein D and E are as defined for formula (I). 

Step 1: Solutions of the desired acid chloride (0.01 mmol) in dichloroethane are placed into 
the appropriate wells of a 1 mL deep-well plate. A solution of the hydrazide (0.01 mmol) in 
dichloroethane, and a solution of triethylamine (0.05 mmol) in dichloroethane are then added 
into all of the wells of the deep-well plate. The reaction mixtures are allowed to react for 12 
hours. 



Step 2: To the wells above are added excess aqueous 2M LiOH. After stirring the plates for 
at least three hours, the solvents are removed to afford the crude products. 
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The starting materials (hydrazines) can be prepared as follows: 
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Preparation of 3-{4-[/V^^/s-fe/t-butylcyclohexyl)hydrazinomethyl]benzoylamino}propionic 
acid ethyl ester hydrochloride: 




Fmoc-hydrazide (12 g, 47.2 mmol) was dissolved in ethanol (400 ml_) and 4-ferf-butyl- 
cyclohexanone (8.73 g f 56.6 mmol) was added. Glacial acetic acid (4 mL) was added and 

10 the solution stirred for 18 hours at room temperature. The solution was concentrated to 1/4 
its original volume and diluted with ethyl acetate (600 mL). The organic layer was washed 
with sat. aq NaHC0 3 (1 x 200 mL), brine (2 x 200 mL), dried over MgS0 4 and concentrated 
to give a yellow foam. Purification by silica gel flash chromatography eluting with 20% ethyl 
acetate/hexane to give A/-(4-fert-butylcyclohexylidene)hydrazinecarboxylic acid 9H-fluoren-9- 

1 5 ylethyl ester as a beige foam (1 6.9 g, 92% yield). 

1 H NMR (300 MHz, DMSO-d 6 ): 8 9.98 (s, 1H), 7.89 (d, 2H), 7.48 (d, 2H), 7.43 (m, 2H), 7.31 
(m, 2H), 4.29 (d, 2H), 2.12 (m, 1H), 1.80 (m, 4H), 1.12 (m, 4H), 0.86 (m, 10H). 

20 APCI[M] + = 391.2. 

The above cyclohexylidene compound (16.9 g, 43.3 mmol) was dissolved in anhydrous 
ethanol (400 mL) and Pt0 2 (200 mg, 0.9 mmol) was added. The solution was stirred under a 
H 2 atmosphere (1 atm) at room temperature for 18 hours. The solution was passed through a 
25 bed of silica gel followed by two volumes of ethyl acetate and concentrated to give a yellow 
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foam. Purification by silica gel flash chromatography eluting with 10% ethyl acetate/hexane 
afforded A/-(4-c/s-te/t-butylcyclohexyl)hydrazinecarboxylic acid 9H-fluoren-9-ylmethyl ester 
as a white foam (12 g f 71% yield). By eluting with 15% ethyl acetate/hexane the correspond- 
ing trans isomer, N-(4-f/-ans-fert-butylcyclohexyl)hydrazinecarboxylic acid 9H-fluoren-9-yl- 
5 methyl ester, is obtained (2 g, 12% yield) as a white foam. 

cis isomer: 1 H NMR (300 MHz) (CDCI 3 ): 5 7.78 (d, 2H). 7.59 (d, 2H), 7.43 (m, 2H), 7.34 (m, 
2H), 4.48 (d, 2H), 4.25 (t, 1H), 3.21 (m, 1H), 1.80 (m, 2H), 1.36 (m, 6H). 1.01 (m, 1H), 0.87 
(s, 9H). 

10 

APCI [M] + = 393.2. 

The above cis isomer (8 g, 20 mmol) was dissolved in acetonitrile (200 mL) and the 3-(4- 
chloromethylbenzoylamino)propionic acid ethyl ester (6 g, 22.4 mmol), potassium carbonate 

15 (8.4 g, 61 mmol), and sodium iodide (catalytic) were added and the solution was stirred at 
50°C for 36 hours. The solution was diluted with ethyl acetate (800 mL) and washed with 
aqueous sat NaHC0 3 (3 x 300 mL), brine (3 x 300 mL), dried over MgS0 4 and concentrated 
to give a golden foam. Purification by silica gel flash chromatography eluting with 50% ethyl 
acetate/hexane afforded 3-{4-[W-(4-c/s-tert-butylcyclohexyl)-A/ , -(9H-fluoren-9-ylmethyl- 

20 methoxycarbonyl)hydrazinomethyl]benzoylamino}propionic acid ethyl ester as a white foam 
(6 g, 47% yield). 

1 H NMR (300 MHz, DMSO-cf 0 ): 5 8.52 (t, 1H), 8.36 (s, 1H), 7.84 (d, 2H), 7.53 (d, 2H) t 7.51 (t, 
2H), 7.42 (m, 4H), 7.25 (t, 2H), 4.17 (d, 2H), 4.04 (m, 4H), 3.48 (m, 2H), 3.13 (m, 1H), 2.57 
25 (d, 2H), 1.92 (m, 2H), 1.78 (m, 2H), 1.33 (m, 4H), 1.01 (m, 1H) t 0.85 (s, 9H). 

APCI [M]* = 626.3. 

The above propionic acid ethyl ester (6 g, 9.6 mmol) was dissolved in DMF (15 mL) and 
30 piperidine (1 .5 mL) was added while stirring at room temperature. TLC showed complete 
conversion after 10 minutes. The solution was diluted with ethyl acetate (350 mL) and 
washed with water (2 x 100 mL), brine (1 x 100 mL) and the organic layer was loaded directly 
onto a silica gel column packed with 20% ethyl acetate/hexane. 1 L of 20% ethyl acetate/- 
hexane was flushed through the column followed by 50% ethyl acetate/hexane, followed by 
35 80% ethyl acetate/hexane which eluded the product. To each 50 mL fraction that contained 
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product, 4 mL of 1 M HCI/diethyl ether was added. The fractions were combined and concen- 
trated to give 3-{4-[/V-4-c/s-terf4>uty^^ ac j<j 
ethyl ester hydrochloride as an orange solid (3.6 g, 85.5% yield). The compound was used 
immediately in the next step. 

5 

APCI [M] + = 404.3. 

Preparation of 3-{4-[A/-(1-ethylpentyl)hydrazinomethyl]benzoylamino}propionic acid ethyl es- 
ter hydrochloride: 

10 




Fmoc-hydrazide (12 g, 47.2 mmol) was dissolved in ethanol (400 mL) and 2-ethylhexanal 
(7.3 g, 56.6 mmol) was added. Glacial acetic acid (4 mL) was added and the solution stirred 
15 for 18 h at room temperature. A/-(1-ethylpentylidene)hydrazinecarboxylic acid 9H-fluoren-9- 
ylmethyl ester precipitated out of solution, and was collected by vacuum filtration and rinsed 
with ethanol to give beige needles (8 g f 47% yield). 

APCI [M] + = 365.2. 

20 

The above ethylpentylidene compound (8 g, 21.9 mmol) was dissolved in anhydrous ethanol 
(600 mL) and Pt0 2 (150 mg, 0.68 mmol) was added. The solution was stirred under a H 2 at- 
mosphere (1 atm) at room temperature for 6 hours. The solution was passed through a bed 
of silica gel followed by two volumes of ethyl acetate and concentrated to give a white foam. 
25 Purification by silica gel flash chromatography eluting with 15% ethyl acetate/hexane af- 
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forded A/-(1-ethylpentyI)hydrazinecarboxylic acd 9H-f1uoren-9-ylmethyl ester as a white foam 
(7 g, 87% yield): APCI [M]* = 367.2. 

The above ethylpentyl compound (7 g, 19.1 mmol) was dissolved in acetonitrile (200 mL) and 
5 the 3-(4-chloromethylbenzoylamino)propionic acid ethyl ester (5.7 g, 21 mmol) was added. 
Potassium carbonate (7.9 g, 57.3 mmol) and sodium iodide (catalytic) were added and the 
solution was stirred at 50°C for 36 hours. The solution was diluted with ethyl acetate (800 
mL) and washed with aqueous sat NaHC0 3 (3 x 300 mL), brine (3 x 300 mL), dried over 
MgS0 4 and concentrated to give a beige foam. Purification by silica gel flash chromatogra- 
10 phy eluting with 60% ethyl acetate/hexane to give 3-{4-[A/-(1-ethylpentyl)-W-(9/-/-fluoren-9- 
ylmethylmethoxycarbonyl)hydrazinomethyl]benzoylamino}propionic acid ethyl ester as a 
white foam (6 g, 52.4% yield). 

1 H NMR (300 MHz, DMSO-cf 6 ): 5 9.51 (t, 1H), 9.39 (s, 1H), 7.87 (d, 2H), 7.71 (d, 2H), 7.58 (d, 
15 2H), 7.39 (m, 4H), 7.28 (m, 2H), 4.28 (m, 2H), 4.19 (d, 2H), 4.05 (q, 2H), 3.89 (s, 2H), 3.48 
(q, 2H), 2.56 (m, 3H), 1.19 (m, 12H), 0.80 (m, 6H). 

APCI [M] + = 600.3. 

20 The above propionic acid ethyl ester compound (2.5 g, 4.2 mmol) was dissolved in DMF (15 
mL) and piperidine (1.5 mL) was added while stirring at room temperature. TLC showed 
complete deprotection after 10 minutes. The solution was diluted with ethyl acetate (350 mL) 
and washed with H 2 0 (2 x 100 mL), brine (1 x 100 mL) and the organic layer was loaded di- 
rectly onto a silica gel column packed with 20% ethyl acetate/hexane. 1 L of 20% ethyl ace- 

25 tate/hexane was flushed through the column followed by 50% ethyl acetate/hexane, followed 
by 80% ethyl acetate/hexane, which eluded the product. To each 50 mL fraction, which con- 
tained product, 4 mL of 1 M HCI/diethyl ether was added. The fractions were combined and 
concentrated to give 3-{4-[A/-(1-ethylpentyl)hydrazinomethyl]benzoylamino}propionic acid 
ethyl ester hydrochloride as an orange solid (1.2 g, 69.6% yield). The compound was used 

30 immediately in the next step. 



APCI [M] + = 378.2. 
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^CH, 

□ C i TH M °-? ° CH 3 0=S-0 

>^ CH 3 H O CH, t H 3 C^CH 3 HC0 4 a H 3 C^ 

n 3 CH 



CH 3 



CH > CH, 



'3 

(D (2) 



Preparation of (1): See Tamura, Y.; Minamikawa, J.; Ikeda, M. Synthesis 1977, 1. 



5 Mesitylenesulfonyi chloride (6.75 g, 31 mmol) was added to a solution of ethyl acetohydrox- 
amate (3.2 g, 31 mmol) and triethylamine (4.6 mL) in DMF (25 mL) dropwise over a period of 
20 minutes while stirring on an ice bath. Stirring was continued for an additional 20 min at 0 - 
10°C and the reaction mixture was poured into ice/water (100 mL). The solution was stirred 
for 10 min and a white solid precipitated. The product was collected by vacuum filtration and 
10 washed with water (200 mL). The solid was dissolved in diethyl ether (200 mL) and dried 
over MgS0 4 . The solution was concentrated to give an off white solid which was dissolved in 
hot hexane. White crystals formed by placing the solution in a -30°C freezer overnight. The 
crystals were collected by filtration and dried with suction for one hour affording the product, 
(1)(6g ( 90% yield). 

15 

1 H IMMR (300 MHz, DMSO-cfe): 5 7.71 (s, 2H), 3.84 (q, 2H), 2.56 (s, 6H), 2.29 (s, 3H), 2.01 (s, 
3H), 1.12 (t, 3H). 

APCI[M] + = 286.1. 

20 

Preparation of (2): See Tamura, Y.; Minamikawa, J.; Ikeda, M. Synthesis 1977, 1. 

To a solution of (1) (2 g, 6.7 mmol) in dioxane (8 mL) was added 70% perchloric acid (1.2 
mL) dropwise while stirring at 0°C over a period of 10 minutes. The solution stirred for an ad- 
25 ditional 10 minutes at 0 - 10°C and the reaction mixture was poured into ice/water (100 mL). 
The solution was stirred for 10 min and a white solid precipitated. The solid was collected by 
filtration, washed with cold water (200 mL) followed by cold hexane (100 mL) and dried by 
maintaining suction for 1 hour to give the product, (2), as a white powder (1.4 g, 97% yield). 



30 1 H NMR (300 MHz, DMSO-d 6 ): 5 9.24 (bs, 2H), 6.78 (s, 2H), 2.51 (s, 6H), 2.18 (s, 3H). 
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APCI[M-NH2T= 199.0. 

Preparation of 3-{4-[/V-(4-cyclohexyl^ acid 
5 ethyl ester hydrochloride: 




HCI 



3-{4-[(4-Cyclohexylphenylamino)methyl]benzoylamino}propionic acid ethyl ester (0.6 g, 1.47 
10 mmol) was dissolved in dichloromethane (12 mL) and O-mesitylenesulfonylhydroxylamine 
(0.79 g, 3.68 mmol) was added while stirring at 0°C. The solution stirred for 20 min. The solu- 
tion was concentrated to 1/4 its original volume and loaded onto a silica gel column packed 
with 25% ethyl acetate/hexane. The product was eluded with 5% methanol/ethyl acetate. To 
each 50 mL fraction, which contained product, 4 mL of 1 M HCI/diethyl ether was added. The 
15 fractions were combined and concentrated to give a rust colored solid. The solid was dis- 
solved in ethyl acetate (10 mL) and hexane (20 mL) was added. A white precipitate formed 
and was collected by filtration followed by rinsing with ethyl acetate to give 3-{4-[A/-(4-cyclo- 
hexylphenyl)hydrazinomethyl]benzoylamino}propionic acid ethyl ester hydrochloride as a 
white solid (0.1 g p 15% yield). The product was stored in a freezer at -70°C until the next 
20 step. 

APCI [M] + = 424.2. 



25 



Examples of products prepared according to general procedure (X). 
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EXAMPLE 587 (General procedure 00) 

3-(4-[/V-(4-ButoxvbenzoYl)-A/-indan-2-vlhvdrazinornethvl]ber>20Vlamino)propionic acid 



5 1 H NMR (DMSO-</ 6 ):'5 0.91 (t, 3H), 1.41 (quintet, 2H), 1.67 (quintet, 2H), 2.49 (t. 2H. 3.96 (t, 
2 H), 4.15 (m, 2 H), 6.88 (d, 2H), 7.09 - 7.18 (m, 2H), 7.10 - 7.20 (m, 2H), 7.50 (t, 4H), 7.72 
(d, 2H), 8.47 (t,1 H), 9.13 (s.1H). 

MS (APCI, pos.): 530.2. 

10 

EXAMPLE 588 (General procedure (X)) 

3^4-r/V-(c/s^-tert-Butvlcvclohexvn-A/'-(3.5-dichlorobenzovnhvdrazinomethvnbenzoylaminoV- 
propionic acid 



1 H NMR (DMSO-cfe): 5 0.85 (s, 9H), 1.04 (m. 1H), 1.37 (m, 4H), 1.58 (m, 2H), 1.92 (m, 2H), 
2.44 (t, 2H). 3.42 (t, 2H), 4.16 (m. 3H), 7.44 (d, 2H). 7.58 (s, 2H), 7.74 (d, 2 H). 7.75 (s, 1H), 
8.48 (t,1H). 9.42 (s, 1H). 

'20 MS (APCI, pos.): 548.2, 550.1. 





ci 



15 
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EXAMPLE 589 (General procedure (X)) 

3-(4-fA/-(c/'s^-tert-Butvlcvclohexyl)-W-(3.4-difluorobenzovl)hydrazinomethvllbenzoylamino>- 
propionic acid 




5 

1 H NMR (DMSO-d 6 ): 8 0.85 (s, 9H). 1.03 (m, 1H), 1.36 (m, 4H), 1.59 (m, 2H), 1.92 (m. 2H), 
2.44 (t, 2H), 3.41 (t, 2H), 4.04 (m, 3H), 7.46 (m, 4H), 7.60 (q, 1H), 7.72 (d, 2H), 8.47 (t. 1H), 
9.30 (s, 1H). 

10 MS (APCI, pos.): 516.2. 

EXAMPLE 590 (General procedure (X)) 

3-(44A/-(c/s^-terf-BuWlcvclohexvl)-/V'-(34rifluoromethoxybenzovl)hvdrazinomethyl1benzovl- 
aminojpropionic acid 




1 H NMR (DMSO-de): 5 0.87 (s, 9H), 1.08 (m, 1 H), 1.38 (m, 4H), 1.61 (m. 2H), 1.95 (m, 2H), 
3.41 (t, 2H), 4.10 (m, 2H), 7.45 - 7.53 (m, 3H), 7.62 (d, 1H), 7.74 (d, 1H), 8,44 (t, 1H), 9.38 
(s,1H), 12.19 (s,1H). 

20 

MS (APCI, pos.): 564.2. 
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EXAMPLE 591 (General procedure (X)) 

3-(4-f/V-(c/s-4-te/f-BuWlc^ 

methvl)benzoylamino)propionicacid 




1 H NMR (DMSO-d 6 ): 8 0.86 (s, 9H), 1.10 (s, 1H), 1.25 - 1.35 (m, 4H), 1.57 (m, 2H), 1.91 (m, 
2H), 2.20 (s, 9H), 2.47 (t, 2H), 3.31 (m, 1H), 3.42 (t f 2H), 3.90 (s f 2H), 4.08 (m, 2H), 7.79 (s, 
1H), 6.83 (s, 2H), 6.85 (d, 1H), 7.47 (d f 1H), 7.73 (d, 1H) f 8.48 (t, 1H), 8.90 (s, 1H), 12.18 (s, 
1H). 

10 

Preparation of 5-(2,4 t 6-trimethylbenzyl)furan-2-carbonyl chloride: 

Step A: 1,3,5-Trimethylbenzene (6.85 g, 57 mmol), methyl 5-chloromethyl-2-furanoate (2.48 
g, 14.2 mmol) and aluminum trichloride (2.46 g, 18 mmol) were refluxed in dichloromethane 
(30 mL) for 4 h. The reaction was quenched with water, and the two layers were separated. 
15 The organic layer was concentrated and passed through a silica gel column. Hexane was 
used as the mobile phase to elute the product. The 5-(2 l 4 l 6-trimethylbenzyl)furan-2- 
carboxylic acid methyl ester was obtained as a yellow oil (86%). 

Step B: The methyl ester (2.9 g, 1 1.6 mmol) from above was dissolved in methanol (50 mL) 
20 and 4 M NaOH (12 mL, 46.5 mmol) was added. The reaction was stirred overnight and made 
acidic using 1 N HCI. The reaction mixture was concentrated, dissolved in ethyl acetate, 
washed with brine, and dried over MgS0 4 . Upon evaporation of the solvent, the correspond- 
ing carboxylic acid was obtained as a light yellow solid (2.7 g, 98%). 

25 Step C: The furanyl carboxylic acid (2.59 g, 0.6 mmol) was dissolved in dichloromethane (20 
mL) and thionyl chloride (10 mL, 106 mmol) was added dropwise. The reaction was refluxed 
for 3 hours and concentrated to dryness. The residue was passed through a silica gel plug- 
column using dichloromethane. The 5-(2,4,6-trimethylbenzyl)furan-2-carbonyl chloride was 
obtained as a yellow solid upon evaporation of the solvent (2.7 g, 97%). 

30 
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EXAMPLE 592 (General procedure (X)) 
3-(4-W-(4-Cvclohexvlphenvl)-N'-f5-(2.4.^ 
5 benzoylamino)propionic acid 




1 H NMR (acetone-cfe): 6 1.20-1.38 (m, 5H), 1.70-1.80 (m, 5H), 2.24 (s, 3H), 2.27 (s, 6H), 2.41 
(m. 1H), 2.65 (t, 2H), 3.65 (qt, 2H), 3.94 (s, 2H), 4.84 (s, 2H), 5.92 (s, 1H), 6.81 (d, 2H), 6.85 
10 (d, 2H), 7.04 (s, 1H), 7.06 (d, 2H), 7.58 (d, 2H), 7.84 (d, 2H), 9.61 (s, 1H). 

MS (APCI, pos): 620.2, 621.3. 

General procedure (Y) for solution phase preparation of compounds of general formula (lu): 

15 




(lu) 



wherein 



20 



E and D are as defined for formula (I) and 
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10 



15 



20 



25 



R is d^-alkyi. 

Example 593 (General procedure (Y)) 

441-(4-Cvclohex-1-envlphenvl^ 

benzamide 



4-Cyclohex-1 -enylaniline: 

A mixture of cyclohexanone (50 g, 0.325 mol), and aniline (95 g, 1 mol) in 12 M HCI (100 
mL), and ethanol (15 mL) was refluxed at 110°C for four days. The solution was cooled and 
diluted with ethyl acetate. The aqueous layer was basified with 6 M NaOH. The organic layer 
was separate and washed with brine (3x), dried over MgS0 4 , and concentrated to give a 
brown oil. Approximately half of the crude product was introduced into a silica gel column 
and eluted with 5% ethyl acetate/hexane to obtain the desired product along with aniline. The 
combined organic fractions were extracted with 1 N HCI and separated. Addition of brine to 
the aqueous layer precipitated the 4-cyclohex-1 -enylaniline as a cream colored solid (9 g). 

1 H NMR (DMSO-cfe): 5 1.50-1.60 (m, 2H), 1.60-1.70 (m ( 2H), 2.10-2.15 (m, 2H), 2.20-2.30 
(brd s, 2H), 5.00 (s, 2H), 5.90 (t, 1H), 6.50 (d, 2H), 7.10 (d, 2H). 

Step A: To a solution of E-NH 2 (eg 4-cyclohexenylaniline, prepared as described above) 
(0.023 mol) and methyl 4-formylbenzoate (3.77 g, 0.023 mol) in dichloromethane (50 mL) 
and methanol (15 mL) was added a catalytic amount of acetic acid. After stirring the solution 
for 3 hours, Na(OAc) 3 BH (24 g, 0.1 15 mol) was added. The reaction was allowed to stir at 
room temperature for 16 hours. The reaction mixture was diluted with ethyl acetate and 
washed with aqueous sodium bicarbonate (3x), brine (2x), dried over MgS0 4 , filtered, and 
concentrated to give an orange solid. The crude product was introduced into a column of sil- 
ica gel and eluted with ethyl acetate/hexane (5/95) to give 4-[(4-cyclohex-1 -enylphenyl- 
amino)methyl]benzoic acid methyl ester (5g, 0.015 mol). 




ci 
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1 H NMR (DMSO-d 6 ): 5 1.56 (m, 2H), 1.67 (m, 2H), 2.11 (m f 2H), 2.25 (m, 2H), 3.81 (s, 3H), 
4.34 (d, 2H), 5.89 (t, 1H), 6.34 (t, 1H), 6.49 (d, 2H), 7.10 (d, 2H), 7.47 (d, 2H), 7.90 (d, 2H). 

5 MS (APCI,pos): 322.1, 323.1. 

Step B: The above 4-[(4-cyclohex-1-enylphenylamino)methyl]benzoic acid methyl ester (5 g, 
0.015 mol) was dissolved in anhydrous dichloromethane and diisopropylethylamine ( 5.8 g, 
0.045 mol) was added. To this solution was added an isocyanate (eg. 3,5-dichlorophenyl- 
10 isocyanate) (0.018 mol). After stirring the reaction mixture for 3 hours, the solution was di- 
luted with ethyl acetate and washed with 1N HCI (2x), water, brine, dried over MgS0 4 , fil- 
tered, and concentrated under reduced pressure. The residue was introduced into a silica gel 
column and eluted with ethyl acetate/hexane (10/90) to give 4-[3-(3,5-dichlorophenyl-1- 
(cyclohex-1-enylphenyl)ureidomethyl]benzoic acid methyl ester (4 g). 

15 

MS (APCI, pos): 509.0. 510.0, 511.1. 

Step C: To a solution of the above 4-[3-(3,5-dichlorophenyl-1-(cyclohex-1-enylphenyl)ureido- 
methy I] benzoic acid methyl ester (1.5 g, 2 mmoi) in THF (30 ml_) and methanol (10 mL) was 

20 added an excess of 2 M LiOH (10 mL). After stirring the reaction mixture for 3 hours, the so- 
lution was concentrated. The residue was taken up in ethyl acetate and washed with 1 N HCI 
(2x), H 2 0 (2x), brine, and dried over MgS0 4 . Evaporation of the solvent gave the product as 
an oil. The oil was taken up in dichloromethane. Upon sitting, 4-[3-(3,5-dichlorophenyl-1- 
(cyclohex-1-enylphenyl)ureidomethyl]benzoic acid (1.2 g, quantitative) crystallized out of so- 

25 lution. 

Step D: To a solution of the above benzoic acid (0.4 g, 0.81 mmol) in DMF (4 mL) was added 
HBTU (0.37 g, 0.90 mmol), diisopropylethylamine (0.30 g, 2.4 mmol), and 5-aminotetrazole 
(0.24 g, 2.4 mmol). After stirring the solution for 16 hours, the reaction mixture was diluted 
30 with ethyl acetate and washed with 1N HCI (3x), brine (3x), dried over MgS0 4 , filtered, and 
concentrated to a syrup. By addition of dichloromethane to the oil, the title compound preci- 
pitated as a creamy-white solid (200 mg, 0.36 mmol). 
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'H NMR (DMSO-d 6 ): 5 1.52-1.78 (m, 4H), 2.08-2.25 (br, 2H). 2.26-2.40 (br. 2H), 5.00 (s, 2H), 
6.19 (br, 1H), 7.14 (s, 1H), 7.22 (d. 2H). 7.36-7.50 (dd, 4H), 7.62 (s, 2H), 8.03 (d. 2H). 12.37 
(s, 1H), 16.02 (s, 1H). 

5 LC-MS (APCI, pos.): 562 (M+1). 

Example 594 (General procedure (Y)) 

4-ri-(4-Cvclohexylphenyl)-3-(1H-indol-5-vl)ureidomethvl1-A/-(2H-tetrazol-5-vl)benzamide 



1 H NMR (DMSO-cfe): 8 1.12-1.46 (m, 5H), 1.62-1.83 (m, 5H), 5.01 (s, 1H), 6.32 (s. 1H), 7.05- 
7.08 (q. 1H), 7.17-7.29 (m, 6H), 7.48 (d. 2H), 7.55 (s, 1H), 7.85 (s, 1H), 8.05 (d, 2H), 10.9 (s, 
1H), 12.36 (s, 1H), 16.0-16.2 (br, 1H). 

15 MS (APCI, pos.): 535 (M+1). 

Example 595 (General procedure (Y)) 

4-ri-(4-Cvclohexvlphenvl)-3-(3.4-dichlorobenzvl)ureidomethyl1-A/-(2H-tetrazol-5-vl)benzamide 



1 H NMR: (DMSO-d 6 ): 8 1.20 (m, 1H), 1.30-1.50 (m, 4H), 1.60-1.70 (m, 5H), 4.21 (s, 2H), 4.89 
(s, 2H). 6.60 (m, 1H),.7.14 (d, 2H), 7.21 (d. 3H), 7.39 (d, 2H), 7.46 (s, 1H), 7.56 (d, 1H), 8.03 
(d, 2H), 12.30 (s, 1H), 16.00 (brd s, 1H). 

25 MS (APCI. pos): 578.1, 579.1. 580.1 




H 




O 



20 
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Example 596 (General procedure (Y)) 
4-ri-(4-Cvclohexvlphenvl)-3-((^ 



1 H NMR (DMSO-cfe): 5 1.15-1.45 (m, 9H), 1.64-1.80 (m ( 5H) t 4.82-4.98 (m, 3H), 6.16 (d, 2H), 
7.08-7.38 (m, 11H) f 7.98 (d, 2H). 11.0 (br, 1H). 

LC-MS (APCI, pos.): 524 (M+1). 

Example 597 (General procedure (Y)) 

4-ri-(4-Cvclohexvlphenvl)-3-(4-cvano-3-trif1^^ 

vDbenzamide 




o CH 3 




N 



1 H NMR (DMSO-d 6 ): 5 1.10-1.90 (m, 10H), 2.30 (br, 1H), 5.02 (s, 2H), 7.18-7.40 (m, 4H), 
7.45 (d, 2H), 7.95-8.20 (m t 5H), 9.14 (s, 1H), 12.34 (s, 1H). 



LC-MS (APCI, pos.): 589 (M+1). 
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Example 598 (General procedure (Y)) 

4-ri-(4-Cvclohexvlphenvl)-3-((1R)-1-phenvlethvnureidomethvn-fV-(2H-tetrazol-5-vn 
benzamide 



'H NMR (acetone-*): 5 1.18-1.48 (m. 9H). 1.68-1.88 (m. 4H). 2.52 (m. 1H), 4.98 (s, 2H), 
5.05 (m, 1H), 5.37 (d, 1H), 7.15-7.35 (m, 9H), 7.47 (d, 2H), 8.09 (d. 2H), 11.3 (br. 1H). 

LC-MS (APCI, pos.): 524 (M+1 ). 

EXAMPLE 599 (general procedure (Y)) 

4-f3-(4-Cvano-3-trifluoromethvlphenvl)-1-(4-cvclohex-1-envlphenvnureidornethvl1-A/-(2H- 
tetrazol-5-vl)benzamide 



HPLC-MS (method B): m/z: 587. R, = 7.65 min. 

1 H NMR(DMS0 6 ): 8 1.55-1.63 (2H,m), 1.68-1.76 (2H, m), 2.17 (2H, broad), 2.35 (2H, broad), 
5.05 (2H, s), 6,20 (1H, broad), 7.28 (2H, d), 7.43 (4H, dd), 8.02 (5H, m), 8.1.8 (1 H, s), 9.20 
(1H,s), 12.35 (1H,s). 

Microanalysis: calculated for C3oH25F3N 8 02,0.5 mol H 2 0: 
60.50% C; 4.40% H; 18.81% N; Found: 
60.80% C; 4.49% H; 1 8.51 % N. 




o CH, 
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EXAMPLE 600 (general procedure (Y)) 

4-f1-(4-CyclohexvlphenylV3-(4-fluoro-3-trifluoromethvto^ 

vQbenzamide 




5 

HPLC-MS (method B): m/z: 582. R, = 7.75 min. 

1 H NMR (DMSO-d 6 ): 8 1.20-1.45 (5H, m). 1.65-1.85 (5H. m), 5.00 (2H, s), 7.22 (4H, m), 7.38 
(1H, t), 7.48 (2H, d). 7.80 (IH.broad). 7.92 (1H, d), 8.03 (2H, d). 8.62 (1H, s), 12.4 (1H, 
10 broad). 

EXAMPLE 601 (general procedure (Y)) 

4-f3-(4-Bromo-3-trifluoromethvlphenvl)-1-(4-cvdohex-1-envlphenvl)ureidomethvn-A/-(2H- 
tetrazol-5-vl)benzamide 




HPLC-MS (method B): m/z: 641, R, = 8.2 min. 

1 H NMR (DMSO-d 8 ): 5 1.55-1.65 (m, 2H), 1.67-1.77 (m, 2H). 2.19 (broad, 2H), 2.35 (broad, 
20 2H), 5.00 (s, 2H), 6.20 (s, 1 H), 7.23 (d, 2H), 7.45 (dd, 4H), 7.72 (d, 1 H), 7.75 (d. 1 H), 8.04 (d, 
2H), 8.05 (s, 1H), 8.72 (s, 1H), 12.4 (broad, 1H). 

Microanalysis: calculated for C 2 9H 2 5Br F 3 N 7 0 2 : 
54.39% C; 3.93% H; 15.31% N. Found: 
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EXAMPLE 602 (general procedure (Y)) 

441-(4-fert-Butvlcvclohexvl)-3-(3-methoxv-5-trifluoromethvlphenvnureidomethvll-A/-(2H- 
5 tetrazol-5-yl)benzamide 




HPLC-MS (method B): m/z: 574, R t = 7.85 min. 

10 1 H NMR (DMSO-d 6 ): 6 0.83 (9H,s). 0.96 (1H,m). 1.14 (2H,m). 1.44 (2H,m), 1.73 (4H,m), 3.80 
(3H, s), 4.08 (1H,m), 4.68 (2H,s), 6.82 (1H,s), 7.42 (2H,d), 7.46 (1H,s), 7.53 (1H.s), 8.05 
(2H,d), 8.71 (1H,s), 12.36 (1H,s). 

Microanalysis: calculated for C28H34F3N7O3: 
15 58.63% C; 5.97% H; 17.09% N; Found: 
58.45% C; 6.29% H; 17.04% N. 



EXAMPLE 603 (general procedure (Y)) 

4-r3-(3.5-Bis(trifluoromethvl)phenvl)-1-(c/s^fe/-f-butvlcvcloriexvnureidornethvl1-A/-(2H- 
20 tetrazol-5-vl)benzamide 




HPLC-MS (method B): m/z: 512, R t = 8.20 min. 
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1 H NMR (DMSO-d 6 ): 5 0.83 (9H,s), 1.20 (1H,m), 1.35 (2H,m), 1.55 (4H,m), 1.77 (2H,m), 4.31 
(1H,m), 4.76 (2H,s), 7.42 (2H,d), 7.61 (1H,s), 8.05 (2H > d) > 8.26 (2H, s), 9.12 (1H, s). 12.32 
(1H,s). 

5 EXAMPLE 604 

441-(4-Cvclopropvlcvclohexvl)^ 
vDbenzamide 




10 1 H NMR (DMSO-cfe): 8 12.2 (s, broad), 8.59 (1H, s), 8.03 (2H, d), 7.55 (2H, d), 7.42 (2H, d), 
7.22 (2H, d), 4.63 (2H, broad), 4.12 (1H, m), 1.80-1.00 (9H, m), 0.49 (2H, m), 0.35 (2H, m). 

HPLC-MS (method B): m/z: 544, R t = 7.70 min. 

15 General procedure (Z) for solution phase preparation of compounds of general formula (Iv): 




wherein 

20 

E and D are as defined for formula (I) and 
R is Ci^-alkyl. 
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Example 605 (General procedure (Z)) 

3-{4^1-(4-Cvc)ohex-1-envlp^ 
propionic acid 




ci 

5 

Steps A to C of this general procedure (Z) are similar to steps A to C of the general proce- 
dure (Y). 

Step D: To a solution of the above benzoic acid (0.4 g, 0.81 mmol, prepared in step C) in 
10 DMF (4 mL) were added HBTU (0.37 g, 0.90 mmol), diisopropylethylamine (0.30 g, 2.4 

mmol), and ethyl 3-aminopropanoate hydrochloride (0.30 g, 2.4 mmol). After stirring the solu- 
tion for 16 hours, the reaction was diluted with ethyl acetate and washed with 1N HCI (3x), 
brine (3x), dried over MgS0 4 , filtered, and concentrated to a syrup. The crude material was 
introduced into a silica gel column and eluted with ethyl acetate/hexane (1/3 to 4/6) to afford 
1 5 3-{4-[1 -(4-cyclohex-1 -enylphenyl)-3-(3,5-dichlorophenyl)ureidomethyl]benzoylamino}- 
propionic acid ethyl ester in quantitative yield. 

Step E: The propionic acid ethyl ester prepared in step D was dissolved in THF (6 mL) and 
MeOH (3 mL). A solution of 2 M LiOH (3 mL) was then added and the reaction was stirred at 
20 room temperature for 30 minutes. The solvents were evaporated under reduced pressure. 
The residue was taken up in ethyl acetate and washed with 1 N HCI (2x), brine (2x), dried 
over MgS0 4 , filtered, and concentrated to a syrup. Addition of hexane followed by trituration 
precipitated the title compound (270 mg f 0.48 mmol) as a cream colored solid. 

25 1 H NMR (acetone-d 6 ): 5: 1.58-1.85 (m, 4H), 2.15-2.28 (m, 2H), 2.32-2.44 (m, 2H), 2.65 (t, 
2H), 3.63 (q, 2H), 5.01 (s, 2H), 6.24 (m, 1H), 7.04 (m, 1H), 7.22 (d, 2H), 7.38-7.48 (m, 4H), 
7.61 (d, 2H), 7.70-7.88 (m, 4H), 10.7 (br, 1H). 

LC-MS (APCI, pos.): 567(M+1). 

30 
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Example 606 (General procedure (Z)) 

3-{4-ri-(4-Cvclohexvlphenyl)-3-(3.4-dichlorobenzvl)ureidomethvnben20vlamino}propionic 
acid 



1 H NMR (DMSO-de): 8 1.15 (m, 1H), 1.34 (t. 4H), 1.70 (m, 1H), 1.75 (d, 4H), 2.45 (t, 2H), 
3.45 (qt, 2H), 4.20 (d, 2H), 4.84 (s, 2H), 6.56 (t, 1H). 7.08 (d, 2H), 7.19-7.27 (m, 5H), 7.45 (s, 
1H), 7.57 (d, 1H), 7.73 (d, 2H), 8.48 (t, 1H). 12.21 (s, 1H). 

MS (APCI, pos): 582.1 , 583.1, 584.1 

Example 607 (General procedure (Z)) 

3-{4-f 1 -(4-Cyclohexylphenyl)-3-(1 H-indol-5-yl)ureidomethvnbenzovlamino}propionic acid 



1 H NMR (DMSO-cfe): 5: 1.12-1.45 (m, 5H). 1.63-1.87 (m, 5H), 2.40-2.55 (br, 2H). 3.43 (q, 2H). 
4.96 (s, 2H), 6.32 (s. 1H). 7.0-7.08 (q, 1H), 7.13-7.29 (m, 6H). 7.36 (d, 2H), 7.54 (s. 1H), 7.76 
(m, 3H), 8.48 (t, 11-1), 10.9 (s. 1H). 

LC-MS (APCI, pos.): 539 (M+1). 




o 




H 
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Example 608 (General procedure (Z)) 

3-(4-n-(4-CyclohexYlphenvl)-3-(n 

acid 



1 H NMR (acetone-d 6 ): 8 1.18-1.48 (m, 9H), 1.68-1.90 (m, 4), 2.51 (m, 1H), 2.65 (t, 2H), 3.63 
(q. 2H), 4.91 (s, 2H), 5.03 (m. 1H), 5.28 (d, 1H), 7.08-7.35 (m t 11H), 7.70-7.82 (m, 3H), 10.7 
(br. 1H). 

LC-MS (APCI, pos.): 528 (M+1). 
Example 609 (General procedure (Z)) 

3-f4-f1-(4-Cyclohexylphenvl)-3-((1S)-1-phenylethvl)ureidomethvnbenzoylamino)propionic 
acid 



1 H NMR (DMSO-cfe): 5 1.12-1.40 (m, 9H), 1.62-1.85 (m, 5H), 2.50 (t, 2H), 3.43 (q, 2H), 4.78- 
4.95 (m, 3H), 6.09 (d, 2H) ? 7.07 (d, 2H), 7.14-7.34(m, 9H), 7.73 (d, 2H), 8.44 (s, 1H), 12.15 
(s, 1H). 

LC-MS: (APCI, pos.): 528 (M+1). 




O CH 3 




O CH 3 
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Example 610 (General procedure (Z)) 
3-{4-H-(4-CYclohexvlphenyl^ 
propionic acid 



1 H NMR (DMSO-cfe): 8 1.15-1.86 (m. 14H), 2.50 (t, 2H), 3.44 (q, 2H), 4.87 (s, 2H), 5.06 (t, 
1H), 6.26 (d f 2H), 7.10 (d, 2H), 7.19 (d, 2H), 7.26 (d, 2H), 7.43-7.50 (m, 3H), 7.68-7.76 (m, 
3H) ? 7.80-7.91 (m, 3H), 8.44 (s, 1H), 12.13 (s, 1H). 

LC-MS (APCI, pos.): 578 (M+1 ). 

EXAMPLE 611 

2-{4-n-r4-(2-CarboxYethvlrarbamovn 
2-methvlpropionic acid ethyl ester 




o ch 3 
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Reaction scheme: 




Ethyl 2-(1 ,4-dioxaspiro[4.5]dec-7-en-8-yl)-2-methylpropanoate: 

5 

Jo a solution of diisopropylamine (10.1g, O.lmol) in THF (50 mL) at -78°C was added n-butyl 
lithium (48 mL of a 2M solution in hexane) during a period of 1 5 min. After 15 min ethyl iso- 
butyrate (11 .6 g, O.lmol) was added dropwise during a period of 15 min. After additional 15 
min at -78°C, a precooled solution of 1 ,4-cyclohexanedione monoethylene ketal in THF (80 
10 mL) was added via cannula during a period of 15 min. After stirring for 2 hours at -78°C, the 
mixture was allowed to reach room temperature. It was poured onto ammonium chloride so- 
lution (100 mL), and extracted with ether (3 x 50 mL). The combined organic extracts were 
dried (MgS0 4 ) and concentrated to give 22 g colorless oil; GC-MS (pos.): 273, 255, 181. 

15 The crude material was dissolved in pyridine (80 mL), and thionyl chloride (7.5 mL) was 
added dropwise with cooling in an ice bath. After stirring for 16 hours at room temperature, 
water (100 mL), and ether (300 mL) was added. The two layers were separated, the organic 
layer was washed with"1N HCI (3 x 50 mL), brine (2 x 50 mL), dried (MgS0 4 ), and concen- 
trated to give 18.3 g of ethyl 2-(1,4-dioxaspiro[4,5]dec-7-en-8-yl)-2-methylpropanoate as a 

20 colourless oil. 



1 H NMR (CDCI 3 ): 5 1.22 (t, 3H), 1.30 (s, 6H), 1.74 (t, 2H), 2.18 (m, 2H), 2.33 (s, 2H), 3.96 (m, 
4H), 4.13 (q, 2H), 5.50 (s, 1H). 
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GC-MS (pos.): 255, 181. 

/V^4-[([3-(2-ethoxy-1 J-dimethyl-2-oxoethy!)cyciohexyl]{[4-(trifIuoro 
5 amino)methyl]benzoylamino}propionic acid 

To a solution of ethyl 2-(1,4-dioxaspiro[4.5]dec-7-en-8-yl)-2-methylpropanoate (694 mg, 3.51 
mmol) in THF (5 mL) was added 1N HCI. The mixture was stirred at room temperature for 72 
hours, diluted with sodium bicarbonate solution (20 mL), and extracted with ether (3 x 30 

10 mL). The combined organic extracts were dried (MgS0 4 ), and concentrated to give 666 mg 
colourless oil, GC-MS (pos.) 211, 138. The material was dissolved in ethanol (5 mL), and 20 
mg Pd/C (10% Pd) was added. The mixture was stirred under a hydrogen atmosphere for 16 
hours. The catalyst was filtered off by suction through celite, and the filtrate was concen- 
trated to give 670 mg colorless oil. This material was dissolved in DMF (10 mL), and THF (10 

15 mL) T and A/-[4-(aminomethyl)benzoylamino]propionic acid (700 mg, 3.14mmol) was added 
followed by sodium triacetoxy borohydride (1.0 g, 4.7 mmol). The mixture was stirred at room 
temperature for five days, and filtered by suction. The filtrate was concentrated, and 
coevaporated with methanol and dichloromethane. The residue was dissolved in dichloro- 
methane (5 mL), and triethylamine (1 mL) and 4-trifluoromethoxyphenyl isocyanate (650 mg, 

20 3.20 mmol) was added. After stirring for 16h at room temperature, the mixture was filtered by 
suction, and the filtrate was concentrated. The residue was dissolved in dichloromethane 
(100 mL), washed with 1N HCI (2 x 50 mL), brine (50 mL), dried (MgS0 4 ), and concentrated. 
Flash chromatography on silicagel eluting with chloroform/methanol, 9:1 provided the title 
compound . 

25 

'H NMR (CD 3 OD): 5 1.06 (s, 1H), 1.09 (s, 6H), 1.22 (t, 2H), 1.46-1.85 (m, 8H), 2.69 (t, 2H), 
3.60 (t, 2H), 4.03 - 4.15 (m, 2H), 4.07 (s, 2H), 7.14 (d, 2H), 7.34-7.41 (m, 4H), 7.77 (d, 2H). 

MS (APCI, pos.): 622.2 

30 
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EXAMPLE 612 
3-(f6-H-(4-tert-Butylcyclo^ 
carbonvllaminotoropionic acid 




5 

Reaction scheme: 




10 To solution of 6-methylnicotinic acid (4.9 g, 35.7 mmol) in DMF (50 mL) was added HBTU 
(16.2 g, 42.8 mmol) and diisopropylethylamine (11.0 g, 85 mmol). The mixture was stirred at 
0°C for 30 min, and (3-alanine ethyl ester hydrochloride (6.57 g ? 42.8 mmol) was added at 
0°C. The reaction was monitored by TLC. The reaction mixture was concentrated in vacuo , 
and the residue was dissolved in carbon tetrachloride (200 mL). NCS (5.2 g, 38.9 mmol) and 

15 a catalytic amount of benzoyl peroxide were added. After refluxing for 2 hours, the solvent 
was removed in vacuo . Column chromatography on silica gel eluting with hexane/ethyl ace- 
tate, 1:1 provided ethyl 3-{[(6-chloromethyl-3-pyridinyl)carbonyl}aminopropanoate as a white 
solid (2t9 g, overall yield 30%) 

20 1 H NMR (CDCIa): 5: 1.20 (t, 3H), 2.55 (t, 2H), 3.70 (q, 2H), 4.13 (q, 2H), 4.68 (s t 2H), 7.52 (d, 
1H), 7.57 (t, 1H), 8.15 (d, 1H), 8.94 (s, 1H). 
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To solution of ethyl 3-{[(6-chloromethyl-3-pyridinyl)carbonyl}aminopropanoate (4.0 g, 14.8 
mmol) in DMSO (40 mL) was added KH 2 P0 4 (2.6 g, 14.8 mmol), K 2 HPO 4 (1.0 g, 7.4 mmol) 
and sodium bromide (1.5 g, 14.8 mmol). The mixture was heated at 100 °C under nitrogen 
for 6 hours. TLC showed the starting material was completely consumed. The mixture was 
5 poured onto water (100 mL), and extracted with ethyl acetate (3 x 50 mL). The combined or- 
ganic extracts were dried (MgS0 4 ), and concentrated. This material (aldehyde) was used 
without further purification in the next step. 

The crude material (283 mg) was dissolved in dichloromethane (10 mL), and fert-butylcyclo- 
10 hexylamine (70 mg, 0.45mmol) and sodium triacetoxy borohydride (190 mg, 0.89 mmol) 

were added. The mixture was stirred at room temperature for 16 hours, diluted with dichloro- 
methane (20 mL), washed with sodium bicarbonate solution (20 mL), brine (20 mL), dried 
(MgS0 4 ), and concentrated. Flash chromatography on silicagel eluting with chloroform:- 
methanol:ammonia:water, 90:10:0.5:0.5 provided the desired secondary amine (190mg); MS 
15 (APCI, pos.): 390.2. 

This material was dissolved in chloroform (5 mL), and 4-trifluoromethoxyphenyl isocyanate 
(150 mg, 0.73 mmol) was added. After stirring at room temperature for 16 hours, the mixture 
was concentrated. Flash chromatography on silica gel eluting with hexane:ethyl acetate, 1:1 
20 afforded the ethyl ester of the title compound (225 mg). 

1 H NMR (CDCI 3 ): 8 0.84 (s, 9H), 0.91-1.84 (m, 9H), 1.27 (t, 3H), 2.66 (t, 2H) f 3.74 (q, 2H), 

4.12 (m, 1H), 4.17 (q, 2H), 4.48 (s, 2H), 7.07 (t, 1H), 7.12 (d, 2H), 7.41 (d, 1H), 7.46 (d, 2H), 

8.13 (d, 1H), 8.98 (d, 1H), 9.54 (s, 1H), 9.75 (s, 1H). 

25 

The above material was dissolved in THF (5 mL), and 1M LiOH (1 mL) was added. After stir- 
ring at room temperature for 3 hours, the solution was acidified with 1N HCI to pH = 4, and 
concentrated. The residue was dissolved in chloroform (20 mL), washed with brine (10 mL), 
dried (MgS0 4 ) and concentrated. The title compound crystallized from dichloromethane on 
30 addition of hexane. 

1 H NMR (DMSO-c/ 8 ): 8 0.82 (s, 9H), 0.93-1.75 (m, 9H), 2.50 (t, 2H), 3.43 (t, 2H), 4.63 (m, 
1H), 4.63 (s, 2H), 7.24 (d, 2H), 7.38 (d, 1H), 7.55 (d, 2H), 8.13 (d, 1H), 8.73 (t, 1H), 8.93 (s, 
1H), 9.05 (s, 1H). 



35 
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MS (APCI, pos.): 565.1. 



EXAMPLE 613 
3-(4-fflfrans-4-te^But^ 
5 propionic acid 




To a solution of 3-methylsulfonylbenzoic acid (10 g, 50 mmol) in anhydrous methanol (100 
mL) was added cone, sulfuric acid (10 mL). The mixture was refluxed for 4 hours and then 
concentrated to one-third volume. Water (200 mL) was added, and the mixture was extracted 
15 with diethyl ether. The organic extract was washed with 10% sodium carbonate solution, and 
dried over Na 2 S0 4 . After concentration, 8.6 g (81%) of methyl 3-methylsulfonylbenzoate was 
obtained. 

1 H NMR (CDCIs) 5: 3.11 (s, 3H), 4.02 (s, 3H), 7.68 (t, 1H), 8.13 (d, 1H), 8.32 (d, 1H), 6.00 (s, 
20 1H). 

To a solution of methyl 3-methylsulfonylbenzoate (4.4 g, 20.3 mmol) in anhydrous THF (100 
mL) was added lithium aluminum hydride (7 mL, 1 .0 M solution in THF) via syringe at 0°C. 
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After stirring for 2 hours at room temperature, the mixture was diluted with water, and ex- 
tracted with diethyl ether. The combined organic extracts were dried (MgS0 4 ), and concen- 
trated to give 3-methylsulfonyi benzyl alcohol (3.5g, 93%). 

5 1 H NMR (CDCI3) 5: 3.02 (s, 3H), 4.68 (s, 2H), 7.47 (t, 1H), 7.57 (d, 1H), 7.75 (d, 1H), 7.89 (s f 
1H). 

To a solution of 3-methylsulfonyl benzyl alcohol (3.5 g, 28.6 mmol) in dichloromethane (50 
mL) was added pyridinium chloro chromate (PCC) (9.1 g, 42.2 mmol). The mixture was 
10 stirred at room temperature for 3 hours. After workup and column chromatography on silica 
gel eluting with hexane:ethyl acetate, 1:1, 3-methylsulfonylbenzaldehyde was obtained as 
white solid. 

1 H NMR (CDCI3) 5: 3.09 (s, 3H), 7.75 (t, 1H), 8.10-8.21 (2d, 2H) f 8.40 (s, 1H) f 10.11 (s, 1H). 

15 

To a solution of 3-methylsulfonylbenzaldehyde (0.93 g, 5.1 mmol) and ethyl 3-({[4-(fert-butyl)- 
cyclohexyl]amino}methyl)benzoyl]amino}propanoate (1.9 g, 5.1 mmol) in dry DMF (50 mL) 
was added sodium triacetoxy borohydride (1 .6 g, 7.5 mmol) and a catalytic amount of 
trifluoroacetic acid. The mixture was diluted with water and extracted with ethyl acetate. The 
20 combined organic extracts were dried (MgS0 4 ), and concentrated. The residue was dis- 
solved in methanol, and saponified by 2M LiOH aqueous solution. After the reaction was 
complete, the mixture was acidified by 2M HCI, diluted with water, and extracted with ethyl 
acetate. The combined organic extracts were dried (MgS0 4 ), and concentrated. The residue 
was purified by HPLC to give the title compound . 

25 

1 H NMR (CDCI3) 5: 0.78 (s, 9H), 0.81-0.96 (br, 3H), 1.18-1.39 (br, 2H), 1.71-1.98 (m, 4H), 
2.40 (t, 1H), 2.56 (br, 2H), 3.53 (m, 6H), 7.25-7.86 (m, 8H). 

LC-MS (APCI, pos.): 529(M+1). 

30 
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EXAMPLE 614 

3-(4-r3-(3,5-Bis(trifluoromethyOphenvn^ 
propionic acid 



5 

The title compound was made similarly as described in example 89. 

1 H NMR (DMSO): 5 12.20 (s br, 1H); 9.05 (s, 1H); 8.48 (t, 1H); 8.22 (s, 2H); 7.72 (d, 2H); 
7.55 (s, 1H); 7.32 (d, 2H); 4.65 (s, 2H); 4.08 (t br, 1H); 3.48 (q, 2H); 1.70-1.05 (m, 18H) 

10 

HPLC-MS (Method B): m/z = 628 (M+1). R t = 8.30 min. 

Spiro[5.5]undecan-3-one was prepared as described by Rice et a/, J. Org. Chem., 26, 2637- 
2640, (1964). 

15 

EXAMPLE 615 

4- n-(4-tert-BuMphenvl)-3-(6-trifluoro 

5- vl)benzamide 





CH 3 
H 3 C— I— CH 3 



20 



The title compound was made similarly as described in example 341. 



1 H NMR (DMSO-cfe): 5 1.30 (9H, s), 5.14 (2H, s), 7.20-7.42, (7H, m) f 7.48 (2H, d), 7.98, (1H, 
s), 8.08 (2H,d) f 12.40 (1H, s). 
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EXAMPLE 616 

4- ri-(4-Cyclohexvlphenyl)-3-(6-methylsulfonv^ 

5- vl)benzamide 



The title compound was made similarly as described in example 341. 
HPLC-MS (Method C): R t = 5.07 min, m/z = 631 (M+1). 
EXAMPLE 617 

4-f1-(4-CyclohexvlphenvlV3-(6.7-(tetrafluoroethylenedioxv)benzothiazol-2-vl)ureidomethvn- 
A/-(2/-/-tetrazol-5-yl)benzamide 



6,7-(Tetrafluoroethylenedioxy)benzothiazol-2-ylamine was prepared from 6-amino-2,2,3,3- 
tetrafluoro-1,4-benzodioxene using the general procedure described in Stuckwisch C. G. J. 
Am. Chem. Soc. 1 949 71 . 341 7: 

To a suspension of 6-amino-2,2,3,3-tetrafluoro-1 ,4-benzodioxene (2 g, 9 mmol) and sodium 
thiocyanate (3.5 g, 43 mmol) in acetic acid (16 mL) was added dropwlse, with stirring, 
bromine (1 .4 g, 9 mmol) dissolved in acetic acid (7 mL) while the temperature was kept 




o 
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below 35°C. After all the bromine had been added the mixture was stirred for 16 hours and 
then filtered and the residue washed with water. The combined filtrate and the washings 
were neutralized with concentrated aqueous ammonia. The precipitate was collected on a 
filter, dried and recrystallized from toluene/hexane to yield 6,7-(tetrafluoroethylenedioxy)- 
5 benzothiazol-2-ylamine. 

The above 6,7-(tetrafluoroethylenedioxy)benzothiazol-2-ylamine was converted to the title 
compound using a similar method as described above. 

10 1 H NMR (CDCI 3 ): 5 5.5 (2H, br s), 7.30 (1H, s), 7.37, (1H, s). 

HPLC-MS (Method B): R t = 8.72 min, m/z = 683 (M +1 ). 

EXAMPLE 618 

15 3-(4-{r(3-Fluoro-5-trifluoromethvlbenzovnspiror5.51undec-3-vl-aminolmethvl)benzovlamino)- 
propionic acid 




3-[4-(Spiro(5.5]undec-3-ylaminomethyi)benzoyiamino]propionic acid ethyl ester 



20 3-[4-(Spiro[5.5]undec-3-ylaminomethyl)benzoylamino]propionic acid ethyl ester was prepared 
by reductive alkylation of 3-(4-aminomethyl-benzoylamino)propionic acid ethyl ester with 
spiro[5.5]undecan-3-one. 3-[4-(Spiro[5.5]undec-3-ylaminomethyl)benzoylamino]propionic 
acid ethyl ester (200 mg, 499 pmol) was dissolved in acetonitrile (5 mL) and diisopropylethyl- 
amine (170 \iL) and cooled on an ice bath. Commercially available 3-fluoro-5-(trifluoro- 

25 methyl)benzoylchloride (136 mg, 602 nmol) dissolved in acetonitrile (5 mL) was added drop- 
wise. The reaction was complete within one hour as shown by HPLC. The solvent was 
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evaporated and water (10 mL) was added to the residue followed by saturated sodium bicar- 
bonate (10 mL). The product was extracted using ethyl acetate (2 x 50 mL). The combined 
ethyl acetate extracts were washed with water (20 mL) and brine (20 mL). Drying the organic 
phases over MgS0 4 and evaporation of the solvent afforded 3-(4-{[(3-fluoro-5-trifluoromethyl- 
5 benzoyl)spiro[5.5]undec-3-yl-amino]methyl}benzoylamino)propionic acid ethyl ester (295 mg) 
which was hydrolyzed using sodium hydroxide to afford the title compound . 

1 H NMR (DMSO): 5 8.45 (t, 1H); 7.75-7.15 (m, 7H); 4.70+4.50 (s+s, 2H); 2.30 (t, 2H); 1.70- 
0.70 (m, 18-20H). 

10 

HPLC-MS (Method D): m/z = 563 (M+1). R t = 3.46 min. 
EXAMPLE 619 

3-(4-(r(BenzorbUhiophene-2-carbonyl)spiror5.51undec-3-yl-aminolmethyl)benzovlamino)- 
15 propionic acid 



Prepared similarly as described in example 619. 

20 

1 H NMR (DMSO): 8 12.30 (s br, 1H); 8.51 (t, 1H); 8.05-7.55 (m, 5H); 7.50 (m 4H); 4.70 (s, 
2H); 3.30 (s br, 2H); 1.80-0.90 (m, 18H). 

HPLC-MS (Method D): m/z = 533 (M+1). R t = 3.51 min. 

25 

The Benzo[6] thiophene-2-carbonyl chloride was prepared by adding toluene (2 mL) f DMF (2 
drops) and thionyl chloride (50 pL) to benzo[b]thiophene-2-carboxyiic acid. Heating the mix- 
ture to reflux for 5 hours followed by removal of the solvent afforded the crude product, which 
was used without further purification. 




30 
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10 



15 



EXAMPLE 620 

4-r3-(3-Methvlsulfonvlphe^ 

benzamide 



4-Aminomethytbenzoic acid methyl ester spiro(5.5]undecan-3-one 4KSpiro[5.51undec^ytaminomemyl)-benzd^ acid methyl ester 

4-Aminomethylbenzoic acid methyl ester hydrochloride (1.45 g, 7.2 mmol) was suspended in 
1,2-dichloroethane (50 ml_) and added saturated aqueous potassium carbonate. The phases 
were separated and the aqueous layer was extracted with another portion of 1,2-dichloro- 
ethane (50 mL). The combined organic phases were added glacial acetic acid (435 pL, 7.6 
mmol) followed by spiro[5.5]undecan-3-one (1 .2 g, 7.2 mmol). The suspension was stirred for 
30 min at 25°C and sodium triacetoxyborohydride (2.27 g, 10.7 pmol) was added. After stir- 
ring for 2 days at 25°C, water (100 mL) and saturated aqueous potassium carbonate (15 mL) 
were added. The phases were separated and the aqueous layer was extracted with 1 ,2-di- 
chloroethane (2 x 100 mL). The combined organic phases were washed with water (100 mL) 
and brine (100 mL), dried over MgS0 4 and evaporated to afford 4-(spiro[5.5]undec-3- 
ylaminomethyl)benzoic acid methyl ester which was used in the subsequent steps without 
further purification. 





o 




o v 



S-CH 3 



O 




>=0 



H 



CH 3 CN 



HN 
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The above 4-(spiro[5.5]undec-3-ylaminomethyl)benzoic acid methyl ester (1 .02 g, 3.2 mmol) 
was added acetonitrile (50 mL) and 3-(methylthio)phenylisocyanate (668 mg, 4 mmol). Upon 
stirring for 2 days, the reaction appeared incomplete as shown by HPLC, so another portion 
of 3-(methylthio)phenylisocyanate (240 mg) was added. After stirring for 2 hours the solvent 
5 was evaporated. The residue was taken up in dichloromethane (2 mL) and purified by chro- 
matography on silica using dichloromethane as eluent affording 4-[3-(3-methylsulfanyl- 
phenyl)-1-spiro[5.5]undec-3-yl-ureidomethyl]benzoic acid methyl ester (680 mg). 




4-[3-(3-Methytsulfonyli3henyl)-1-spiro[5.5]undec-3-yl-ureidomethyl]-benzoic add methyl ester 

10 

The above 4-[3-(3-methylsulfanylphenyl)-1-spiro[5.5]undec-3-yl-ureidomethyl]benzoic acid 
methyl ester (550 mg, 1.14 mmol) was dissolved in 1 ,2-dichloroethane (10 mL) and added 
m-chloroperbenzoic acid (61 1 mg). The reaction was monitored by HPLC. Upon completion, 
dichloromethane (20 mL) was added to dissolve any precipitate formed during the reaction. 

15 Water (20 mL) was added and the phases were separated. The aqueous phase was ex- 
tracted with dichloromethane (20 mL) and the combined organic phases were washed with 
saturated aqueous potassium carbonate (20 mL), water (20 mL) and brine (20 mL), dried 
over MgS0 4 and evaporated. The residue was purified on silica (150 g) using a mixture of 
heptane and ethyl acetate (1:1) as eluent affording 4-[3-(3-methylsulfonylphenyl)-1- 

20 spiro[5.5]undec-3-yl-ureidomethyl]benzoic acid methyl ester (362 mg). 

4-[3-(3-Methylsulfonylphenyl)-1-spiro[5.5]undec-3-yl-ureidomethyl]benzoic acid methyl ester 
was hydrolyzed to the corresponding carboxylic acid using 3 equiv. NaOH(aq) (4M) in diox- 
ane. 



25 
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4-[3-(3^emylsulfonylphenylM-spiro(^ 

4-[3-(3-MethylsulfonylphenyO^ acid (32.2 mg, 

64.6 pmol) was dissolved in DMF (1 mL) and added AT-(3-dimethylaminopropyl)-/V-ethylcar- 
5 bodiimide hydrochloride (EDAC) (16.5 mg, 86 pmol) and 5-aminotetrazole»H 2 0 (16,5 mg, 
160 pmol). The mixture was stirred at 25°C for 1 day and concentrated in vacuo . Brine (5 mL) 
was added to the residue followed by a mixture of ethanol and chloroform (1:2, 10 mL). The 
phases were separated and the aqueous layer was extracted with a mixture of ethanol and 
chloroform (1 :2, 2 x 10 mL). The combined organic extracts were dried over MgS0 4 and 
10 evaporated. The residue was purified by preparative HPLC affording the title compound . 

1 H NMR (DMSO): 5 12.30 (s br, 1H); 8.80 (s, 1H); 8.1 1-8.02 (m, 3H); 7.85 (dt, 1H); 7.55-7.40 
(m, 4H); 4.70 (s, 2H); 4.10 (m br 1H); 3.18 (s, 3H); 1.68-1.10 (m, 18H) 

15 HPLC-MS (Method D): m/z = 566 (M+1). R t = 3.03 min. 

EXAMPLE 621 

3-(4-{f(4-Cvclohexvlphenvl)-(4-(methvlsulfonvl)phenoxvcarbonvl)aminolmethyl)benzovl- 
aminotoropionic acid 




3-(4-{[(4-Cyclohexylphenyl)-(4-(methylsulfonyl)phenoxycarbonyl)amino]methyl}benzoyl- 
amino)propionic acid (0.05 mmol) assembled on 2-chlorotrityl resin (50 mg) as described in 
general procedure (Q) was treated overnight with 3-chloroperbenzoic acid (34.5 mg, 0.200 
25 mmol) in NMP (0.50 mL). The solvent was drained off, and the resin washed with DMF (3 x) 



WO OO/69810 



PCT/DKOO/00264 



482 



followed by dichloromethane (10 x). The product was cleaved from the support using 5% 
TFA in dichloromethane as described in general procedure (Q), and the pure product ob- 
tained as crystals after removal of solvent using speed vacuum. Yield: 5.0 mg. 

5 HPLC-MS (method B): m/z = 579, R t = 6.55 min. 

EXAMPLE 622 

(4>Cvclohexvlphenvl)-r4-(2/-/4etrazol-5-vlcarbamovnbenzvl1carbamic acid 4-(methvlsulfonvD- 
phenyl ester 



Prepared as described above in example 621. Yield: 15 mg. 
HPLC-MS (method B): m/z = 575, R t = 6.88 min. 

15 

EXAMPLE 623 

(4^e/t-Butvlcvclohexvl)-[4-(2H-tetrazol-5~vlcarbamovl)benzvncarbamic acid 4-fmethyl- 
suifonvnohenvl ester 




10 



o o 




oo 



20 



Prepared as described above in example 621. Yield: 15 mg. 



HPLC-MS (method B): m/z = 555, R t = 7.07 min. 
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EXAMPLE 624 

(4-terf-BuMphenvl)-f4-(2H-tetrazoU5-vlcarbamovl)benzvncarbamic acid 4-(methylsulfonyQ- 
phenyl ester 




S' 

o*'o 



Prepared as described above in example 621. Yield: 15 mg. 



HPLC-MS (method B): m/z = 549, R t = 6.35 min. 



10 Preparation of starting materials for phthalimide compounds of the invention: 



A/-lsopropylphthalimide-4-isocvanate 
o 

15 Step 1 : 4-Nitroisophthalimide (25.0 g, 130.0 mmol) was dissolved in DMF (250 mL). Isopro- 
pyl bromide (61.0 mL, 650 mmol) and potassium carbonate (36.0 g, 260 mmol) were added 
and the mixture was heated to 60°C overnight. Water (1.0 L) was added, and the precipitate 
formed was collected by filtration, washed twice with water and dried overnight in a vacuum 
oven to afford 21.3 g (70%) of pure A/-isopropyl-4-nitrophthalimide. 

20 

1 H NMR (DMSO-de): 5 1.42 ppm (d, 6H); 4.44 (m, 1H); 8.07 (d, 1H); 8.45 (s, 1H); 8.61 (d, 
1H). 

Step 2 : N-lsbpropyI-4-nitrophthalimide (10.0 g, 43.0 mmol) was dissolved in a mixture of THF 
25 (200 mL) and DMF (100 mL). 10% Palladium catalyst on carbon (1,0 g, 50% wet weight) was 
added and the mixture was hydrogenated in a low-pressure apparatus (1 atm.) overnight. 
The catalyst was then removed by filtering the mixture through a short pad of celite. The fil- 
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trate was evaporated to dryness to afford a quantitative yield (8.70 g) of pure A/-isopropyl-4- 



10 



15 



20 



25 



aminophthalimide. 

1 H NMR (CDCI 3 ): 5 1.46 ppm (d, 6H); 4.47 (m, 1H); 6.82 (dd, 1H); 7.00 (d, 1H); 7.55 (d, 1H). 

Step 3 : N-lsopropyl-4-aminophthalimide (9.50 g, 47 mmol) was dissolved in THF (200 mL). 
While stirring, a solution of HCI in ethyl acetate (90 mL, 3.5 M t 315 mmol) was slowly added 
to form the anilinium hydrochloride. Solvent was removed, and the precipitate was re-sus- 
pended and evaporated twice from THF. The solid residue was then suspended in toluene 
(250 mL), and trichloromethyl chlorofomnate (60 mL, 500 mmol) was added. The suspension 
was heated to reflux and after 2 hours, a clear solution was obtained. Reflux was continued 
overnight. The solution was allowed to cool to room temperature before the solvent was re- 
moved by evaporation. The crystalline residue was stripped with toluene (2 x 200 mL) and 
acetonitrile (2 x 200 mL), and the obtained A/-isopropylphthalimide-4-isocyanate was used for 
subsequent reactions without further purification. Yield : 10.7 g (99%). 

1 H NMR (CDCI3): 5 1.49 ppm (d, 6H); 4.50 (m f 1H); 7.37 (d, 1H); 7.51 (s, 1H); 7.76 (d, 1H). 

A/-Butvlphthalimide-4-isocyanate 



This material was prepared similarly as described for N-isopropylphthalimide-4-isocyanate. 
A/-(Cvclopropvlmethyl)phthatimide-4-isocvanate 



Step 1 : 4-Nitrophthalimide (6.15 g, 32.0 mmol) was dissolved in DMF (60 mL). Cyclopropyl- 
methyl bromide (9.3 mL, 96 mmol) and potassium carbonate (8.85 g, 64.0 mmol) were added 
and the mixture was heated to 100°C for 4 hours. The mixture was allowed to cool to room 
temperature, and then partitioned between water (500 mL) and ethyl acetate (400 mL). The 
organic phase was collected, dried with Na 2 S0 4 , filtered and taken to dryness using rotary 
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evaporation. The residue was dried overnight in a vacuum oven to afford 6.49 g (82%) of 
pure A/-cyclopropylmethyl-4-nitrophthalimide as a powder. 

1 H NMR (DMSO-d 6 ): 5 0.36 ppm (d f 2H); 0.50 (d, 2H); 1.12 (m, 1H); 3.51 (d, 2H); 8.13 (d, 
5 1H);8.50(s, 1H);8.62(d, 1H). 

Step 2 : A/-Cyclopropylmethyl-4-nitrophthalirnide (6.0 g, 24 mmol) in methanol (200 mL) was 
added dropwise over 30 min to a solution of sodium dithionite (27.0 g, 156 mmol) and so- 
dium carbonate (13.0 g, 125 mmol) in water (200 mL) while the temperature was maintained 

10 at 70°C. The mixture was stirred at 70°C for an additional 50 min before it was allowed to 
cool to room temperature. The reaction volume was then reduced to one-third by rotary 
evaporation. Water (400 mL) was added, and the suspension extracted with ethyl acetate (2 
x 450 mL). The combined organic solutions were dried with anhydrous MgS0 4 . Solvent was 
then removed by rotary evaporation to afford 2.52 g (49%) of pure A/-cyclopropylmethyl-4- 

15 aminophthalimide as a powder. 

'H NMR (DMSO-cfe): 0.25 ppm (d f 2H); 0.44 (d, 2H); 1.05 (m, 1H); 3.35 (d, 2H); 6.46 (s, 2H); 
6.78 (d, 1 H); 6.92 (s, 1 H); 7.46 (d, 1 H). 

20 HPLC-MS (method B): m/z = 217, R t = 4.65 min. 

Step 3 : N-CyclopropylmethyW-aminophthalimide (2.5 g, 11.6 mmol) was suspended in tolu- 
ene (30 mL) and bis(trichloromethyl) carbonate (2.28 g, 7.71 mmol) was added. The mixture 
was heated to reflux under an inert atmosphere for 2 hours. The reaction mixture was cooled 
25 on an ice bath before filtering. The filtrate was then taken to dryness, and the oily residue 
suspended in petroleum ether (40 mL). The pure title material was obtained as a precipitate, 
which was collected by filtration and washed twice with cold petroleum ether to afford 1.50 g 
(54%) of W-(cyclopropyImethyl)phthalimide-4-isocyanate. 



30 



1 HNMR(CDCI 3 ): 8 0.37 ppm (m, 2H); 0.50 (m, 2H); 1.19 (m, 1H); 3.54 (d, 2H); 7.89 (d, 1H); 
7.54 (s, 1H); 7.81 (d t 1H). 
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15 



20 



25 



Step 1 : 4-Nitrophthalic anhydride (5.60 g, 28.9 mmol) was dissolved in THF (50 mL), and 
cyclopropylamine (2.10 mL, 30 mmol) was added slowly while stirring under an inert atmos- 
phere. After 30 min, a suspension was obtained. Triethylamine (8.2 mL, 60 mmol) and diiso- 
propylcarbodiimide (5.50 mL f 35 mmol) were added followed by DMF (100 mL). The reaction 
mixture was then heated to 70°C for 48 hours. The mixture was cooled to room temperature 
and the reaction volume was reduced to one-tenth of the original volume by rotary evapora- 
tion in vacuo . The precipitated A/,/V-diisopropylurea was removed by filtration, and water (40 
mL) was added to the mother liquor resulting in formation of a precipitate. The precipitate 
was collected by filtration and dried overnight in a vacuum oven to give 6.02 g (90%) of A/- 
cyclopropyl-4-nitrophthalimide. 

1 H NMR (DMSO-d 6 ): 5 0.92 ppm (m, 4H); 2.71 (s, 1H); 8.07 (d f 1H); 8.44 (d, 1H); 8.58 (dd ( 
1H). 

HPLC-MS (method B): m/z = 233. R t = 4.67 min. 

Step 2 : W-Cyclopropyl-4-nitrophthalimide (10.0 g, 43.0 mmol) was dissolved in ethanol (200 
mL). Tin (II) chloride dihydrate (49.0 g, 215 mmol) was added, and the mixture was heated to 
reflux overnight. After cooling, the mixture was poured over crushed ice (1.0 L), and pH ad- 
justed to 6.5 using 1 N NaOH. The mixture was passed through a small bed of celite, and the 
filtrate was subsequently extracted with ethyl acetate (1.2 L). The organic phase was dried 
using anhydrous MgS0 4 , and solvent was removed by rotary evaporation in vacuo , to afford 
crystalline A/-cyclopropyl-4-aminophthalimide. Yield: 6.0 g (69%). 

1 H NMR (DMSO-d 6 ): 5 0.85 ppm (m, 4H); 2.55 (m, 1H); 6.41 (bs, 2H); 6.77 (d, 1H); 6.86 (d, 
1H); 7.44 (dd, 1H). 



Step 3 : /V-Cyclopropyi-4-aminophthalimide (3.00 g, 15.0 mmol) was dissolved in THF (50 
mL). A 3.5 N HCI - ethyl acetate solution (26 mL, 90.0 mmol) was added resulting in imme- 
diate precipitation of the hydrochloride salt. Solvent was removed, and the crystalline residue 
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suspended in toluene (50 mL). Trichloromethyl chloroformate (22.0 mL, 180 mmol) was 
added and the suspension was heated to reflux. After 2 hours a clear solution was obtained. 
The solution was heated to reflux overnight. After cooling, solvent was removed and the resi- 
due was stripped twice with acetonitrile to remove traces of hydrochloric acid. The crystalline 
residue (A/-cyclopropylphthalimide-4-isocyanate) was sufficiently pure for further synthesis. 

1 H NMR (CDCI 3 ): 6 1.10 ppm (m, 4H); 2.66 (m, 1H); 7.39 (d, 1H); 7.75 (d, 1H); 7.78 (dd, 1H). 

EXAMPLE 625 

4-f3-(/V'-BuMphthalimid^-^ 



benzamide 




4-[(4-Cyclohex-1-enylphenylamino)methyl]-A/-(2H-tetrazol-5-yl)benzamide (0.5 mmol) as- 
sembled on 2-chlorotrityl resin (500 mg) as described under general procedure (Q) was 
treated with a solution of /V-butylphthalimide-4-isocyanate (1220 mg, 5.0 mmol) in NMP/1,2- 
dichloropropane (1:5, 10 mL) for 48 hours. Solvent was drained and the resin was washed 
with DMF (3 x) and dichloromethane (10 x). Standard cleavage with 10% TFA/dichloro- 
methane and evaporation of solvent afforded a powder, which was further purified by recrys- 
tallization from acetonitrile to afford 227 mg (73%) of the title compound . 

1 H NMR (DMSO-tf 6 ): 8 0.89 ppm (t, 3H); 1.28 (q, 2H); 1.57 (m, 4H); 1.72 (m, 2H); 2.17 (m, 
2H); 2.45 (m, 2H); 3.54 (t, 2H); 5.04 (s, 2H); 6.20 (t, 1H); 7.25 (d, 2H); 7.41 (d, 2H); 7.48 (d, 
2H); 7.72 (d, 1H); 7.84 (dd, 1H); 8.01 (d, 1H); 8.03 (d, 2H), 8.92 (s, 1H); 12.35 (s, 1H). 

HPLC-MS (method B): m/z = 620, R t = 5.15 min. 
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EXAMPLE 626 

3-{4-r3-(/V-Butvlphthalimid-4-vl)-1-(4^^ 
acid 




5 

Prepared as described above using resin bound 3-{4-[(4-fe/t-butylphenylamino)methyl]- 
benzoylamino}propionic add. An oil was obtained after TFA cleavage and evaporation of sol- 
vent. The oil was taken up in ethanol (3 mL) and added dropwise to water (25 mL) while 
stirring. A fine white powder was obtained which was collected by filtration and dried over- 
10 night in a vacuum oven to afford 231 mg (77%) of the title compound . 

1 H NMR (DMSO-cfe): 0.89 ppm (t, 3H); 1.26 (s, 9H); 1.28 (m, 2H); 1.54 (m, 2H); 2.48 (m, 2H); 
3.42 (m, 2H); 3.53 (t, 2H); 7.20 (d, 2H); 7.35 (d, 2H); 7.39 (d, 2H); 7.71 (d, 1H); 7.76 (d, 2H); 
7.80 (dd, 1H); 8.03 (d, 1H); 8.47 (t, 1H); 8.95 (s, 1H); 12.25 (bs, 1H). 

HPLC-MS (method B): m/z = 599, R t = 7.15 min. 

The following examples 627 to 645 were prepared in a similar way: 

20 EXAMPLE 627 

441-(4-Cvclohexvlphenvl)-3-(/V-^ 
benzamide 




25 

HPLC-MS (method B): m/z = 607.0, R t = 7.62 min. 
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EXAMPLE 628 

4-M-(4-tert-BuM-phenyl)-3-^^ 
benzamide 




HPLC-MS (method B): m/z = 581.0, R, = 7.62 min. 

EXAMPLE 629 
10 4-H-(4-te^BuWlcvclohex^ 
benzamide 

H 3 C 

N = N O 




O 



HPLC-MS (method B): m/z = 531.0, R t = 7.52 min. (c/s-isomer); R t = 7.62 min. (frans-isomer). 

15 

EXAMPLE 630 

3-f4-ri-(4-tert-BuWlphenvl)-3-^ 
propionic acid 

CH 3 
H 3 C-j-CH 3 



HO 



o o rr^i 



Ax6 



Y 

o 
20 

HPLC-MS (method B): m/z = 585.0, R t = 6.83 min. 
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EXAMPLE 631 
3-(4-f1-(4-Cyclohexvl-phen^^ 
propionic acid 




HPLC-MS (method B): m/z = 611.0, R t = 7.42 min. 

EXAMPLE 632 
10 3-(4-n-(4-fe^Butvlcvclohexvl)-3-^ 



propionic acid 




HPLC-MS (method B): m/z = 591.0, R t = 7.35 min. (c/s-isomer); R t = 7.45 min. (frans-isomer). 

15 

EXAMPLE 633 

4-ri-(4-ferNButYlCYClohexyl)-3-(/V-b^ 
benzamide 




20 

HPLC-MS (method B): m/z = 601.0, R t = 7.68 min. (c/s-isomer); R t = 7.83 min. (frans-isomer). 
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EXAMPLE 634 



3-{4-[3-(N-Butylphthalimid^-Yiy^ 
acid 




HPLC-MS (method B): m/z = 599.0, R t = 7.15 min. 
EXAMPLE 635 

3^4-r3-(/V-Butylphthalimid^-YlH^ 
acid 



HO 



o o 




HPLC-MS (method B): m/z = 625.0, R t = 7.68 min. 

EXAMPLE 636 

4-r3-W'-Butvlphthalimid-4^ 

benzamide 



N=N O 



Y 

o 




p 

;n^^ch 3 

o 
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HPLC-MS (method B): m/z = 621 .0, R t = 7.92 min. 

EXAMPLE 637 

3-1441 -(4-terf-Butylcvcloh^ 

propionic acid 



HPLC-MS (method B): m/z = 605.0, R t = 7.58 min. (c/s-isomer); R t = 7.68 min. (frans-isomer). 
EXAMPLE 638 

44144-tert-Butvlcvclohexvl)-3-(A/-rcvclopropvlmethvllphthalimid-4-vl)ureidomethvn 
tetrazol-5-vl)benzamide 



HPLC-MS (method B): m/z = 599.0, R t = 7.52 min. (c/s-isomer); R t = 7.72 min. (frans-isomer). 
EXAMPLE 639 

4-f1-(4-Cyclohexvlphenvl)-3-(/V4cydopropylmethvl1phthalimid-4-vl)ureidomethvl1-/V-(2H^ 
tetrazol-5-vl)benzamide 




o 




CH 



o 
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HPLC-MS (method B): m/z = 619.0, R t = 773 min. 
EXAMPLE 640 

4^H4-te^BuWlphenyl)-3-^ 
tetrazol-5-yl)benzamide 

<f H 3 

H 3 C+CH 3 



HPLC-MS (method B): m/z = 593.0, Rt = 7.20 min. 

EXAMPLE 641 

3-(4-M-(4-fert-BuWlcvciohe 
benzoylamino)propionic acid 



HPLC-MS (method B): m/z = 603.0, R t = 7.38 min. 
EXAMPLE 642 

3^4-r3-(A/'-rCvc]opropylme^ 
benzoylaminolpropionic acid 




o 




o 
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HPLC-MS (method B): m/z = 623.0, R t = 7.45 min. 
EXAMPLE 643 

3-(443-(/VMCvcloproYlmethvl1phthaH^ 
aminolpropionic acid 



HPLC-MS (method B): m/z = 597.0, R t = 6.89 min. 
EXAMPLE 644 

4-r3-(/VWCvclopropylmethvllptt 
tetrazol-5-yl)benzamide 




o 




o 



HPLC-MS (method B): m/z = 617.0, R t = 7.48 min. 
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EXAMPLE 645 

3-{4-f1-(4-Cydohex-1-enylph^ 
benzovlamino)propionic acid 



HPLC-MS (method B): m/z = 621.0, R, = 7.32 min. 
EXAMPLE 646 

4-(1-n-(4-tert-BuMphenyl)^ 
10 vQbenzamide 



Step 1 : 4-Acetylbenzoic acid (4.00 g, 24.4 mmol), 5-aminotetrazole monohydrate (3.00 g, 
2.91 mmol) and ethyl dimethylaminopropyl carbodiimide hydrochloride (7.00 g, 3.55 mmol) 
1 5 were dissolved in DMF (25 mL) and stirred at ambient temperature for 48 hours. The reaction 
mixture was poured into ice-water, and the precipitate collected by filtration to afford 5.50 g 
(98%) of pure 4-acetyi-W-(2H-tetrazol-5-yl)benzamide after drying overnight in a vacuum 
oven. 

20 1 H NMR (DMSO-cfe): 5 2.64 ppm (s, 3H); 8.12 (d f 2H), 8.20 (d, 2H). 12.60 (bs, 1H). 

Step 2 : 4-Acetyl-A/-(2tf-tetrazol-5-yl)benzamide (1.00 g, 4.32 mmol) and 4-ferf-butylaniline 
were dissolved in THF (15 mL). Triethylamine (2.1 mL, 15.0 mmol) was added and the mix- 
ture was cooled to 0°C on an ice bath. Neat titanium tetrachloride (0.25 mL, 2.25 mmol) was 
25 added dropwise using a syringe assuring that the temperature was maintained close to 0°C. 
The mixture was then stirred overnight at room temperature. A solution of sodium cyano- 




o 



5 



ch 3 

H 3 C CH 3 
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borohydride (0.88 g, 14 mmol) in methanol (10 mL) was slowly added, and the reaction mix- 
ture stirred for a further 60 min. The reaction mixture was then poured into ice water (100 
mL) and pH adjusted to 2 using 1M aqueous hydrochloric acid. The crude product was col- 
lected by filtration and dried in a vacuum oven overnight. The crude product was taken up in 
5 DMF/ethyl acetate (1:1,5 mL) and passed through a silica gel column using 5% acetic 
acid/ethyl acetate as eluent. Pure fractions were pooled and evaporated to dryness. The 
yield of 4-[1-(4-fert-butylphenylamino)ethyl]-A/-(2H-tetrazol-5-yl)benzamide was 1.12 g (71%). 

1 H NMR (DMSO-cf 6 ): 5 1.15 ppm (s, 9H); 1.43 (d. 3H); 4.52 (q, 1H); 6.09 (bs, 1H); 6.41 (d, 
10 2H); 7.00 (d, 2H); 7.56 (d, 2H); 8.04 (d, 2H); 12.30 (s, 1H). 

Step 3 : 4-[1-(4-teAt-Butylphenylamino)ethyl]-A/-(2/-/-tetrazol-5-yl)benzamide (100 mg, 0.28 
mmol) and 4-trifluoromethoxyphenyl isocyanate (70 mg, 0.30 mmol) was dissolved in DMF 
(0.6 mL) and the solution was heated to 80°C for 3 hours. The mixture was cooled to room 
15 temperature and subsequently taken to dryness using rotary evaporation. The residual oil 
was dissolved in a minimum of DMF/acetonitrile (1:1), and submitted to preparative HPLC 
purification. Pure fractions were pooled and concentrated to dryness to afford 10 mg (8%) of 
the title compound . 

20 HPLC-MS (method B): m/z = 568.0, R t = 5.31 min. 
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Furthermore, the following preferred compounds according to the invention may be prepared 
according to the general procedures set forth in the foregoing description: 
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(R) and (S) enantiomers of 
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It should be apparent from the foregoing that other starting materials and other intermediate 
compounds can be substituted in the above procedures to prepare all of the compounds of the 
invention. The methods disclosed herein are based on established chemical techniques, as will 
be apparent to those skilled in the art, and therefore all of the compounds of the invention are 
5 broadly enabled by the preceding disclosure. 

Accordingly, the invention may be embodied in other specific forms without departing from its 
spirit or essential characteristics. The described embodiments are to be considered in afl re- 
spects only as illustrative and not restrictive, and the scope of the invention is, therefore, indi- 
10 cated by the appending claims rather than by the foregoing description. All modifications, which 
come within the meaning and range of the lawful equivalency of the claims, are to be embraced 
within their scope. 
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CLAIMS 

1. A compound of the general formula (I): 



E 

J. 

V' "y' "^v "V 0) 



.A. ^ >NL J3 



rll 



wherein 

V is -C(0)OR 2 , -C(0)NR 2 R 3 , -C(0)NR 2 OR 3 . -S(0) 2 OR 2 , 
OH O 




R 4 

10 



wherein 



9 .-GO. V> . w 

N N 



R 2 and R 3 independently are hydrogen or C^-alkyl, 

15 

R 4 is hydrogen, halogen, -CN, -CF 3 , -OCF 3l -N0 2 , -OR 5 , -NR 5 R 6 or C^-alkyl, 
wherein R 5 and R 6 independently are hydrogen or d^-alkyl, 
20 A is 

— (CH 2 ) n — ^VNR 7 . —M^ { CH 2 )— NR 7 — , -^V {C H 2 ) n — or - — f-~i 

wherein 

25 

b is 0 or 1 , 

n is 0, 1, 2 or 3, 
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R 7 is hydrogen, C^-alkyl or C^-cycloalkyl-C^-alkyl, 
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R 8 and R 9 independently are hydrogen or C^-alkyl, 
Y is -C(O)-, -S(0) 2 -, -O- or a valence bond, 

Z is phenylene or a divalent radical derived from a 5 or 6 membered heteroaromatic ring con- 
taining 1 or 2 heteroatoms selected from nitrogen, oxygen and sulfur, 

which may optionally be substituted with one or two groups R 46 and R 47 selected 
from hydrogen, halogen, -CN, -CF 3> -OCF 3 , -N0 2 , -OR 10 , -NR 10 R 11 and C^-alkyl, 

wherein R 10 and R 11 independently are hydrogen or C^-alkyl, 

or -A-Y-Z- together are 
O 



R 1 is hydrogen or C 1jfr alkyl, 
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-(CR 13 R ,4 )-(CH 2 ) r 



O 
II 



•TO 



2/q 



-(CR 13 R ,4 )-(CH 2 ). 



2>s 



o 



(CH 2 ) P — N— » (CR 13 R ,4 ) r -(CH 2 )- 



,12 



-(CR 13 R 14 )-(CH 2 )- , 



0 0 s 

■^(C^-N^-O-lCR^VWr , -^(CH,)— N-(CR ,3 R 14 )-(CH 2 )- , 



-2-(CH 2 )-N-^-N-(CR ,3 R 14 ) r -(CH 2 )- , ^ S ^(CR 13 R 14 )-(CH 2 )- . 



k 2 r 15 



o 

N " (CR 13 R 14 )— (CH 2 )— , 



-0-(CR 13 R ,4 )-(CH 2 ) s — , 



(CH 2 )— N-(CR 13 R 14 ) r -(CH 2 ) s - 



12 



-|p(CR ,J R'V( CH 2 ) s - 
NH 



-(CH 2 )-(CR 13 R 14 ) r -(CH 2 )- 



NH 



N (CR 13 R 14 )-(CH 2 )— 



-"-(CHA— N-(CR 13 R 14 ) r -(CH 2 )— 0- 



O 

(CH 2 ) q -(CR 13 R 1 V0-(CH 2 )— p 



0 o o 

-MCH,)— S-(CR 13 R 14 )— (CH 2 )- or -U_( C H 2 )— " ( C R 13 R 14 ) r -(CH 2 )- 



5 wherein 



r is 0 or 1 , 



q and s independently are 0, 1, 2 or 3, 



10 
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R 12 , R 13 , R 14 and R 15 independently are hydrogen or C^-alkyl, 
D is 



^ ^ _0_ R » _rf_ R . 

' ' R 1B ' R 18 




wherein 

W is -0-, -S-. -S(0) 2 - or -NR 20 -, 

W is =CR 20 '- or =N-, 

R 18 , R 17 , R 18 and R 19 independently are 

• hydrogen, halogen, -CN, -CH 2 CN, -CHF 2 , -CF 3 , -OCF 3 , -OCHF 2 , -OCH 2 CF 3 , -OCF 2 CHF 2 
-OS(0) 2 CF 3 , -SCF 3l -N0 2 , -OR 21 , -NR^R 22 , -SR 21 , -NR^S^R 22 , -S(0) 2 NR 21 R 22 , 
-S(0)NR 21 R 22 , -S(0)R 21 . -S(0) 2 R 21 , -OS(0) 2 R 21 , -C(0)NR 21 R 22 , -OC^JNR^R 22 , 
-NR 21 C(0)R 22 , -CH 2 C(0)NR 21 R 22 , -OCH 2 C(0)NR 21 R 22 , -CH 2 OR 21 , -CH 2 NR 21 R 22 . 
-OC(0)R 21 , -C(0)R 21 or-C(0)OR 21 , 
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d-e-alkyl, C 2 ^-alkenyl or CWalkynyl, 

which may optionally be substituted with one or more substituents selected from - 
CHF 2f -CF 3 , -OCF3, -OCHF 2 , -OCH 2 CF 3l -OCF 2 CHF 2f -SCF 3t -OR 21 , -NR 21 R 22 , 
-SR 21 , -S(0)R 21 , -S(0) 2 R 21 , -C^NR^R 22 , -OC(0)NR 21 R 22 t -NR 21 C(0)R 22 , 
-OCH 2 C(0)NR 21 R 22 , -C(0)R 21 and -C(0)OR 21 , 

C^-cycloalkyl, C^-cycloalkenyl, heterocyclyl, C^-cycloalkyl-C^-alkyl, C^-cyclo- 
alkyl-d-e-alkoxy, C^-cycloalkyloxy, C^-cycloalkyl-C^-alkylthio, C^-cycloalkylthio, 
C 3 ^-cycloalkyl-C 2 -6-alkenyl, C3-8-cycloalkyl-C 2 .6-alkynyl, C 4 -s-cycloalkenyl-C 1 _ 6 -alkyl, C^- 
cycloalkenyl-C^-alkenyl, C 4 ^-cycloalkenyl-C 2 ^alkynyl, heterocyclyl-C^-alkyl, heterocy- 
clyl-C 2 ^-alkenyl or heterocyclyl-C^e-alkynyl, 

of which the cyclic moieties optionally may be substituted with one or more sub- 
stituents selected from 

-CHF 2l -CF 3 , -OCF 3 , -OCHF 2l -OCH 2 CF 3l -OCF 2 CHF 2 , -SCF 3l -OR 21 , -NR 21 R 22 , 
-SR 21 , -S(0)R 2 \ -S(0) 2 R 21 , -C^NR^R 22 , -OqOJNR^R 22 , -NR 21 C(0)R 22 , 
-OCH 2 C(0)NR 21 R 22 , -C(0)R 21 and -C(0)OR 21 , 

Ci-6-alkyl, C 2 ^-alkenyl and C 2 ^-alkynyl, 

which may optionally be substituted with one or more substituents se- 
lected from -CHF 2 , -CF 3( -OCF 3l -0CHF 2 , -OCH 2 CF 3l -OCF 2 CHF 2 , 
-SCF 3 , -OR 21 , -NR^R 22 , -SR 21 , -S(0)R 21 , -S(0) 2 R 21 , -CfOJNR^R 22 , 
-OC(0)NR 21 R 22 , -NR 21 C(0)R 22 I -OCH^OJNR^R 22 , -C(0)R 21 and 
-C(0)OR 21 , 

aryl, aryloxy, aryloxycarbonyl, aroyl, aryl-C^-alkoxy, aryl-C^-alkyl, aryl-C^-alkenyl, aryl- 
C 2 _6-alkynyl, heteroaryl, heteroaryl-Ci-e-alkyI, heteroaryl-C^-alkenyl or heteroaryl- 
C^-alkynyl, 



of which the aryl and heteroaryl moieties optionally may be substituted with one 
or more substituents selected from 
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halogen, -CN, -CH 2 CN, -CHF 2 , -CF 3l -OCF 3 , -OCHF 2l -0CH 2 CF 3 , -OCF 2 CHF 2 , 
-OS(0) 2 CF 3 , -SCF 3 , -N0 2 , -OR 21 , -NR 21 R 22 , -SR 21 , -NR^OkR 22 , -S(0) 2 NR 21 R 22 , 
-S(0)NR 21 R 22 , -S(0)R 21 , -S(0) 2 R 21 , -OS(0) 2 R 21 , -C(0)NR 21 R 22 , -OCtOJNR^R 22 , 
-NR^CfOJR 22 , -CH 2 C(0)NR 21 R 22 , -OCH 2 C(0)NR 21 R 22 , -CH 2 OR 21 , -CI-^NR^R 22 , 
5 -OC(0)R 21 , -C(0)R 21 and -C(0)OR 21 , 

C^-alkyl, C 2 _6-alkenyl and C^-alkynyl, 

which may optionally be substituted with one or more substituents se- 
10 lected from -CHF 2> -CF 3( -0CF 3 , ~0CHF 2 , -OCH 2 CF 3 , -OCF 2 CHF 2 , 

-SCF 3 , -OR 21 , -NR^R 22 , -SR 2 \ -S(0)R 21 , -S(0) 2 R 21 , -CfOJNR^R 22 , 
-OC(0)NR 21 R 22 , -NR 21 C(0)R 22 , -0CH 2 C(0)NR 21 R 22 , -C(0)R 21 and 
-C(0)0R 2 \ 

15 wherein R 21 and R 22 independently are hydrogen, -CF 3 , C n ^-alkyl, tri-C^-alkylsilyl, CWcycIo- 
alkyl, C 3 _ 8 -cycloalkyI-C 1 . 6 -alkyl, aryl, aryl-C^-alkyl or heteroaryl, 

or R 21 and R 22 when attached to the same nitrogen atom together with the said nitrogen atom 
may form a 3 to 8 membered heterocyclic ring optionally containing one or two further het- 
20 eroatoms selected from nitrogen, oxygen and sulfur, and optionally containing one or two 
double bonds, 

or two of the groups R 16 to R 19 when placed in adjacent positions together may form a bridge 
-(CR 16, R ir ) a -O-(CR 18 'R 19 V0-, 

25 

wherein 
a is 0, 1 or 2, 
30 c is 1 or 2, 

R 16 , R ir , R 18 ' and R 19 ' independently are hydrogen, C^-alky! or halogen, 

R 20 and R 20 ' independently are hydrogen, C^-alkyl, C^-cycloalkyl or C^-cycloalkyl-Ci^- 
35 alkyl, 
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E is a 3 to 9 membered mono- or bicyclic ring which may optionally contain one or two dou- 
ble bonds and which may optionally contain one or two heteroatoms selected from nitrogen, 
oxygen and sulfur, wherein one or two groups R 23 and R 24 may be attached to the same or 
5 different ring carbon atoms and wherein a group R 31 may be attached to a ring nitrogen atom 
when present, or 




wherein 

10 

m and p independently are 0, 1 , 2, 3 or 4, with the proviso that when both m and p are pre- 
sent in the same formula at least one of m and p is different from 0, 
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R 23 and R 24 independently are 

• hydrogen, -CHF 2 , -CF 3 , -OCF 3 . -OCHF 2l -OCH 2 CF 3 , -OCF 2 CHF 2 . -SCF 3 , -OR 36 , -NR^R 37 , 
5 -SR 36 , -SCOJR 36 , -SiOhR 36 , -C(0)NR 36 R 37 , -OCfPJNR^R 37 , -NR 36 C(0)R 37 , 

-OCHzCiOJNR^R 37 , -C{0)R x or -C(0)OR 36 . 

• C^-alkyl, C^-alkenyl or C 2< -alkynyl, 

10 which may optionally be substituted with one or more substituents selected from 

-CHF 2 , -CF 3 , -OCF 3 , -OCHF 2l -OCH 2 CF 3 , -OCF 2 CHF 2 , -SCF 3 , -OR 38 , -NR 38 R 37 , 
-SR 36 , -S(0)R 38 . -S(0) 2 R 36 , -C(0)NR 38 R 37 , -OC(0)NR 36 R 37 , -NR 36 C(0)R 37 , 
-OCH 2 C(0)NR 38 R 37 , -C(0)R 36 and -C(0)OR 36 , 

15 • Qwj-cycloalkyl, C M -cycloalkylidene, C^-cycloalkenyl, heterocyclyl, C M -cycloalkyl- 
Ci^-alkyl, C^-cycloalkyl-C^-alkenyl, C^-cycloalkyl-C^-alkynyl, C«-cycloalkenyl- 
d^-alkyl, C-w-cycloalkenyl-CM-alkenyl, C«-cycloalkenyl-C 2 ^-alkynyl, heterocyclyi- 
Ci^-alkyl, heterocyclyl-C M -alkenyl or heterocyclyl-C M -alkynyl. 

20 of which the cyclic moieties optionally may be substituted with one or more sub- 

stituents selected from 

-CHF 2 . -CF 3 , -OCF 3 . -OCHF 2 , -OCH 2 CF 3 . -OCF 2 CHF 2 . -SCF 3 , -OR 38 , -NR 36 R 37 , 
-SR 38 , -S(0)R 36 . -SfOkR 36 , -C(0)NR 38 R 37 , -OC(0)NR 36 R 37 , -NR^CfpjR 37 , 
25 -OCHzCfOJNR^R 37 , -CCOJR 36 and ^(OJOR 36 , 

C^-alkyl, C M -alkenyl and C 2 ^-alkynyl, 

which may optionally be substituted with one or more substituents se- 
30 lected from -CHF 2 , -CF 3 , -OCF 3 , -OCHF 2 , -OCH 2 CF 3 , -OCF 2 CHF 2 , 

-SCF 3 . -OR 36 , -NR^R 37 , -SR 36 , -SfOJR 36 , -SCO^R 36 , -C(0)NR 36 R 37 , 
-0C(0)NR 36 R 37 , -NR 36 C(0)R 37 , -OCH 2 C(0)NR 36 R 37 , -C(0)R M and 
-C^OR 38 , 
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• aryl, aryloxy, aroyl, aryl-C^-alkoxy, aryl-C^-alkyl, aryl-C^-alkenyl. aryl-C 2 ^-alkynyl, het- 
eroaryl. heteroaryl-Ce-alkyl, heteroaryl-C 2 -6-alkenyl or heteroaryl-C 2 -6-alkynyl, 

of which the aryl and heteroaryl moieties optionally may be substituted with one 
5 or more substituents selected from 

halogen. -CN, -CH 2 CN, -CHF 2l -CF 3 , -OCF 3 , -OCHF 2 , -OCH 2 CF 3 , -OCF 2 CHF 2 , 
-OS(0) 2 CF 3 , -SCF 3 , -N0 2 , -OR 38 , -NR^R 37 , -SR 36 . -NR^SfOkR 37 . -S(0) 2 NR 36 R 37 , 
-S(0)NR 36 R 37 , -S(0)R 36 , -SiOhR 36 , -OSfOkR 36 , -C(0)NR 36 R 37 , -OCCONR^R 37 , 
10 -NR 36 C(0)R 37 , -CH 2 C(9)NR 3$ R 37 , -CH 2 C(0)NR 36 R 37 , -C^OR 36 , -CH 2 NR 36 R 37 , 

-OCCOJR 36 , -C(0)R 38 and -C(0)OR 38 , 

d-a-alkyl, C 2 ^-alkenyl and C M -alkynyl, 

15 which may optionally be substituted with one or more substituents se- 

lected from -CHF 2 , -CF 3 , -OCF 3 , -OCHF 2 , -OCH 2 CF 3 , -OCF 2 CHF 2 , 
-SCF 3> -OR 36 , -NR^R 37 , -SR 38 , -S(0)R x , -S(0) 2 R 38 . -CfOJNR^R 37 , 
-OCfOJNR^R 37 , -NR 36 C(0)R 37 , -OCH 2 C(0)NR 36 R 37 , -C(0)R x and 
-C(0)OR 36 , 

20 

wherein R 36 and R 37 independently are hydrogen, C^-alky! or aryl, 

of which the aryl moiety optionally may be substituted with one or more substitu- 
ents selected from halogen, -CN, -CF 3 , -OCF 3 , -N0 2 , -OR 38 , -NR 38 R 39 and 
25 C^-alkyl, 

wherein R 38 and R 39 independently are hydrogen or C^-alkyl, 

or R 36 and R 37 when attached to the same nitrogen atom together with the said nitrogen atom 
30 may form a 3 to 8 membered heterocyclic ring optionally containing one or two further het- 
eroatoms selected from nitrogen, oxygen and sulfur, and optionally containing one or two 
double bonds, 

or R 23 and R 24 when attached to the same ring carbon atom or different ring carbon atoms 
35 together may form a radical -O-(CH 2 ) r CR 40 R 41 -(CH 2 ) r O-, -{CH 2 ) r CR 40 R 41 -(CH 2 ) r or 
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-S-(CH 2 ) r CR 40 R 41 -(CH 2 )rS-, 
wherein 

5 t and I independently are 0, 1 , 2, 3. 4 or 5 t 

R 40 and R 41 independently are hydrogen or C^-alkyl, 

R 25 to R 30 independently are hydrogen, halogen, -CN, -CF 3 , -N0 2 , -OR 42 , -NR^R 43 , C^-alkyl, 
10 C^-cycloalkyl or C^-cycloalkenyl, 

wherein R 42 and R 43 independently are hydrogen or C^-alkyl, or 

R 42 and R 43 when attached to the same nitrogen atom together with the said nitrogen atom 
15 may form a 3 to 8 membered heterocyclic ring optionally containing one or two further het- 
eroatoms selected from nitrogen, oxygen and sulfur, and optionally containing one or two 
double bonds, 

R 31 , R 32 and R 33 independently are hydrogen or C^-alkyl, 

20 

R 34 and R 35 independently are 

• hydrogen, C^-alkyl, C^-alkoxy, C^-alkanoyl, -CCOJNR^R 45 or -SCO^R 45 , 

25 • aryl, aroyl, aryl-C^-alkoxy, aryl-C^-alkanoyl or aryl-d-e-alkyl, 

of which the aryl moieties optionally may be substituted with one or more sub- 
stituents selected from halogen, -CN, -CF 3 , -OCF 3 , -OR 44 , -NR^R 45 and d-e-alkyl, 

30 wherein R 44 and R 45 independently are hydrogen or d-e-alkyl, or 

R 34 and R 35 when attached to a carbon atom together with the said carbon atom may form a 
3 to 8 membered cyclic ring optionally containing one or two heteroatoms selected from ni- 
trogen, oxygen or sulfur, and optionally containing one or two double bonds, or 

35 
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R 34 and R 35 when attached to a nitrogen atom together with the said nitrogen atom may form 
a 3 to 8 membered heterocyclic ring optionally containing one or two further heteroatoms se- 
lected from nitrogen, oxygen or sulfur, and optionally containing one or two double bonds, 

5 as well as any optical or geometric isomer or tautomeric form thereof including mixtures of 
these or a pharmaceutical^ acceptable salt thereof. 

2. A compound according to claim 1, wherein V is -C(0)OH, -S(0) 2 OH, -C(0)NHOH or 5- 
tetrazolyl. 

10 

3. A compound according to claim 2, wherein V is -C(0)OH. 

4. A compound according to claim 2, wherein V is 5-tetrazolyl. 

15 5. A compound according to any one of the claims 1 to 4, wherein A is 

— CH-NR 7 — , _ (C h 2 )-NR 7 — , — NR 7 — , — <CH 2 ) 3 — f ™ 
NR 7 — CH 2 — 

wherein R 7 is as defined in claim 1. 

20 

6. A compound according to claim 5, wherein A is 



— (CH^-fl — 

25 7. A compound according to claim 5, wherein A is 

— CH >— H— 

8. A compound according to claim 5, wherein A is 
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9. A compound according to claim 5, wherein A is 

— n — ch 2 — 
h 2 

5 

10. A compound according to any one of the claims 1 to 9, wherein Y is -C(O)-. 

1 1 . A compound according to any one of the claims 1 to 9, wherein Y is a valence bond. 
10 12. A compound according to any one of the claims 1 to 1 1 , wherein Z is 




wherein R 46 and R 47 are as defined in claim 1 . 

15 

13. A compound according to claim 12, wherein Z is 



20 14. A compound according to any one of the claims 1 to 13, wherein R 1 is hydrogen. 
15. A compound according to any one of the claims 1 to 13, wherein R 1 is methyl. 
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16. A compound according to any one of the claims 1 to 1 5, wherein X is 
0 O 

(CH 2 )- N " 0 — (CR 13 R 14 )— (CH 2 )— § _ (C H 2 )- (C R ,3 R 14 ) f -(CH 2 )- 
R 12 

-N-2-(CR 13 R ,4 ) r -(CH 2 ) s -0- , -i(CR 1, hV(CHA . ^(CH 2 ) q -=-(CH 2 )- 
R 12 

o R 12 o r 12 o 

-JL(CH 2 )-N— (CH 2 ) S — . J_ (CH2) _^_Jl_ (CR i3 R i4 )r _ (CH2) _ _ 

O O O 

-N-JL_(CH 2 )— , -JL 0 -(CR ,3 R 14 )-(CH 2 )_ JL_ (Chy _ s _ (CH2 )_ 

R 12 

O ft 
- JL N-(CR 1i R 14 V-(CH a ) r - , - U -(CH 2 ) q -(CR ,3 R 14 )— 0-(CH 2 )- or 

R 12 



0 R 12 



~~ ^ (CH 2 )- N (CH 2 )— O _ 
5 wherein q, r, s, R 12 , R 13 and R 14 are as defined in claim 1 . 
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1 7. A compound according to claim 1 6, wherein X is 



O 0 0 

-MCH,)— , — L C=C- , -MCH 2 )— N— (CH 2 )— 



0 0 o 

-^-(CH^-N— L (CH 2 ) S — . _JL_ ( ch 2 )-N-(CH 2 )-0- . 



O 

-(CH 2 )— , -U-(CH 2 ) q — N— H-0-(CH 2 )— , N ^-(CH^- 



o o 

-^-(CR^H), 0-(CH 2 )- , 0-(CH 2 ) s or 



^-N-(CR 13 R 14 ) r - 



5 wherein q is 0 or 1 . r is 0 or 1 , s is 0, 1 or 2, and R 13 is hydrogen or C^-alkyl. 

18. A compound according to claim 17, wherein X is -C(0)NH-, -C(0)NHCH2-, 
-C(0)NHCH(CH 3 )-, -C(0)NHCH 2 CH 2 -. -C(0)CH r , -C(0)CH=CH-, -(CH 2 ) S -, -C(O)-, -C(0)0- 
or -NHC(O)-, wherein s is 0 or 1. 

10 

19. A compound according to claim 18, wherein X is -C(0)NH-, -C(0)NHCH2-, 
-C(0)NHCH(CH 3 )-, -C(0)NHCH 2 CH2-, -C(0)CH 2 -, -CHs-, -C(0)- or -NHC(O)-. 

20. A compound according to claim 19, wherein X is -C(0)NH-. 

15 

21. A compound according to claim 19, wherein X is -C(0)NHCH(CH 3 )-. 
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22. A compound according to any one of the claims 1 to 21 , wherein D is 




R R 

wherein R 16 , R 17 , R 18 , R 19 and R 20 are as defined in claim 1 . 
23. A compound according to claim 22, wherein D is 




wherein R 16 , R 17 , R 18 and R 20 are as defined in claim 1 . 
24. A compound according to claim 23, wherein D is 




wherein R 16 , R 17 and R 20 are as defined in claim 1 . 
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25. A compound according to claim 24, wherein R 16 and R 17 are both hydrogen and R 20 is 
C^-alkyi or C^-cycloalkyl-C^-alkyl. 

5 26. A compound according to claim 24 or 25, wherein R 20 is cyclopropylmethyl, butyl or iso- 
propyl. 

27. A compound according to claim 26, wherein R 20 is isopropyl. 
10 28. A compound according to claim 23, wherein D is 



R 16 R 16 



wherein R 16 and R 17 are as defined in claim 1. 

15 

29. A compound according to claim 23, wherein D is 



20 wherein R 16 , R 17 and R 18 are as defined in claim 1 . 

30. A compound according to any one of the claims 22, 23, 28 or 29, wherein R 16 , R 17 and 
R 18 independently are 

25 hydrogen, halogen, -CN, -N0 2j -CF 3t -OCF 3 , hydroxy, -SCF 3l C^-alkyl, C^-alkyl substituted 
with hydroxy, C^-alkyl substituted with -S(0) 2 R 21 , C^-alkoxy, -S-CWalkyl, -C(0)OR 21 , 
-C(0)R 21 , -CH 2 (0)R 21 , -C^OJNR^R 22 , -S(0)R 21 , -S(0) 2 R 21 , -S(0) 2 CF 3> -SpfeNR^R 22 , 
C3-8-cycloalkyl, Ca^-cycloalkyl-Ci^-alkoxy, C^-cycloalkyl-d^-alkylthio or C3-8-cycloalkylthio, 

30 wherein R 21 and R 22 independently are hydrogen, C^-alkyl, tri-C^-alkylsilyl, C^-cycloalkyl, 
C^-cycloalkyl-d^-alkyl, phenyl, phenyl-C^-alkyl, 2,3-dihydroindolyl or isoindolyl, or R 21 and 
R 22 together with the nitrogen atom to which they are attached form a piperidine ring, 
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phenoxy, phenoxycarbonyl, phenyl, phenyl-C^-alkoxy, phenyl-d^-alkyl, furanyl, tetrazoiyl, 
benzoxazolyl or oxadiazolyl, of which the ring systems optionally may be substituted with 
halogen, -CN, -CF 3 . -OCF 3 . -N0 2> -C(0)OR 21 , -OR 21 , -NR^R 22 or C^-alkyl, wherein R 21 and 
5 R 22 independently are hydrogen or d^-alkyl, or 

wherein R 16 and R 17 in adjacent positions form the radical -0-CH 2 -0-, -CF^O-CF^O- or 
-0-CF 2 -CF 2 -0-, and R 18 is hydrogen. 

10 31. A compound according to claim 30, wherein R 16 , R 17 and R 18 independently are 

hydrogen, halogen, -CN, -N0 2 , -CF 3 , -OCF 3 , -SCF 3 , Ci^-alkyl, C^-alkyl substituted with hy- 
droxy, d-e-alkyl substituted with -S(0) 2 R 21 , C^-alkoxy, -S-C^-alkyl, -C(0)OR 21 , -C(0)R 21 , 
-CH 2 (0)R 21 , -C(0)NR 21 R 22 , -S(0)R 21 f -S(0) 2 R 21 , -S(0) 2 CF 3 , -S^NR^R 22 , C^-cyclo- 
15 alkyl-d-e-alkoxy, C^-cycloalkyl-d-e-alkylthio or C 3 ^-cycloalkylthio, 

wherein R 21 and R 22 independently are hydrogen, C^-alkyl, tri-C^-alkylsilyl, C^-cycloalkyl, 
d.a-cycloalkyl-d-e-alkyi, phenyl or 2,3-dihydroindolyl, or R 21 and R 22 together with the nitro- 
gen atom to which they are attached form a piperidine ring, 

20 

phenoxy, phenyl, benzyl, furanyl, tetrazoiyl, benzoxazolyl or oxadiazolyl, of which the ring sys- 
tems optionally may be substituted with halogen, -C(0)OR 21 or d^-alkyl, wherein R 21 is hy- 
drogen or C^-alkyl, or 

25 wherein R 16 and R 17 in adjacent positions form the radical -CF 2 -0-CF 2 -0- or -0-CF 2 -CF 2 -0-, 
and R 18 is hydrogen. 

32. A compound according to claim 31, wherein R 16 , R 17 and R 18 independently are 

30 hydrogen, halogen, -CN, -N0 2 , -CF 3 , -OCF 3l -SCF 3 , C^-alkyl, d-e-alkyl substituted with hy- 
droxy, C^-alkoxy, -S-C^-alkyl, -C(Q)OR 21 , -C(0)R 21 f -CH 2 (0)R 21 , -CCOJNR^R 22 , -S(0) 2 R 2 \ 
-(G) 2 CF 3 or -SfO^NR^R 22 , 



wherein R 21 and R 22 independently are hydrogen, C^-alkyl, tri-d-e-alkylsilyl, phenyl or 
35 2,3-dihydroindolyl, 
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phenoxy, phenyl, benzyl, furanyl, tetrazolyl, benzoxazolyl or oxadiazolyl, of which the ring sys- 
tems optionally may be substituted with halogen, -C(0)OR 21 or C^-alkyl, wherein R 21 is hy- 
drogen or C^-alkyl, or 

5 

wherein R 16 and R 17 in adjacent positions form the radical -CF 2 -0-CF 2 -0- or -0-CF 2 -CF 2 -0-, 
and R 18 is hydrogen. 

33. A compound according to claim 32, wherein R 16 , R 17 and R 18 independently are hydro- 
10 gen, halogen, -CN, -N0 2 , -CF 3l -OCF 3 , -SCF 3 , C^-alkyl, C^-alkoxy, -S-C^-alkyl, 

-C(0)OC^-alkyl, -S(0) 2 C lJ6 «alkyl , -S(0) 2 CF 3 , -C(0)N(C 1 ^alkyl)(C 1 ^-alkyl), 
-S(0) 2 N(phenyl)(C^-alkyl) ( -C(=0)C^-alkyl, -CH 2 OH, -CHaOftri-C^-alkylsiiyl), 2,3-dihydro- 
indol-1-ylsulfonyl, phenoxy, phenyl, 4-chlorophenyl, 1,3,5-trimethylbenzyl, benzoxazolyl, 2- 
methyltetrazol-5-yl, 2-methyl-3-methoxycarbonylfuran-5-yl or 3-isopropyl-[1 ,2,4]oxadiazol-5- 
15 yl). 

34. A compound according to any one of the claims 30 to 33, wherein one of R 16 to R 18 is hy- 
drogen. 

20 35. A compound according to any one of the claims 30 to 33, wherein two of R 18 to R 18 are 
hydrogen. 

36. A compound according to claim 30, wherein R 16 and R 17 are both hydrogen and R 18 is 
-OCF 3 , -SCF 3 -CF 3 , -S(0) 2 CH 3 , phenyl, halogen, C^-alkyl, nitro, -S-C^-alkyl or 

25 -S(0) 2 NR 21 R 22 , wherein R 21 is C^-alkyl and R 22 is phenyl. 

37. A compound according to claim 30, wherein R 16 and R 17 are both hydrogen and R 18 is 
-OCF 3 or halogen. 

30 38. A compound according to claim 30, wherein R 16 is hydrogen and R 17 and R 18 are both 
halogen or are both -CF 3 . 

39. A compound according to claim 30, wherein R 16 is hydrogen, R 17 is -CF 3 and R 18 is halo- 
gen, -CN, C^-alkoxy or-OCF 3 . 



35 
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40. A compound according to claim 30, wherein R 16 is hydrogen, R 17 is -OCF 3 and R 18 is 
-S(0) 2 CH 3 , -CHsO-tri-C^-alkylsilyl, benzoxazoly! or -CH 2 OH. 

41. A compound according to claim 30, wherein R 16 is hydrogen, R 17 is C^-alkyl and R 18 is 
-S(0) 2 NR 21 R 22 , wherein R 21 is C^-alkyl and R 22 is phenyl. 

42. A compound according to claim 30, wherein R 16 , R 17 and R 18 are selected from hydrogen, 
-OCF 3 , -CF 3 , -Br, -F and -CI. 
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43. A compound according to any one of the preceding claims, wherein E is 
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wherein 

m, p and R 23 to R 35 are as defined in claim 1 . 

44. A compound according to claim 43, wherein E is 




wherein m, p and R 23 to R 35 are as defined in claim 1. 
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45. A compound according to claim 44, wherein E is 




wherein p, R 23 , R 24 , R 25 , R 26 , R 27 , R 28 , R 29 , R 30 , R 34 and R 35 are as defined in claim 1. 
46. A compound according to claim 45, wherein E is 




wherein R 23 , R 24 , R 25 . R 26 , R 27 , R 34 and R 35 are as defined in claim 1. 

47. A compound according to claim 46, wherein R 34 and R 35 independently are C^-alkyl, hy- 
drogen or C^-alkoxy. 
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48. A compound according to claim 47, wherein R 34 and R 35 are both Cu-alkyl. 

49. A compound according to claim 45, wherein E is 



R 2 < 




wherein R 23 and R 24 are as defined in claim 1. 

50. A compound according to claim 49, wherein E is 




wherein R 23 and R 24 are as defined in claim 1 . 

15 51 . A compound according to claim 49 or 50, wherein R 23 and R 24 independently are selected 
from hydrogen, C^-alkyl, C^-cycloalkyl, C^-cycloalkylidene, phenoxy, phenyl, 
-C(0)NR 36 R 37 and -OC(0)NH-phenyl, of which the phenyl moiety optionally may be substi- 
tuted with -OCF 3 , wherein R 36 and R 37 are as defined in claim 1, or R 23 and R 24 together form 
the radical -(CH 2 ) r CR 40 R 41 -(CH 2 ) r , -O-(CH 2 ) r CR 40 R 41 -(CH 2 ) r O-, -S-(CH 2 ) r CR 40 R 41 -(CH 2 ^S-, 

20 wherein t, I, R 40 and R 41 are as defined in claim 1 . 

52. A compound according to claim 51 f wherein R 23 is hydrogen and R 24 is C^-alkyl such as 
ferf-butyl or C^-cycloalkyl such as cyclohexyl, wherein R 23 and R 24 are both CWalkyl or 
wherein R 23 and R 24 together form the radical -(CH 2 ) 5 -. 
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53. A compound according to claim 46, wherein E is 
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5 wherein R 25 , R 26 and R 27 are as defined in claim 1 . 
54. A compound according to claim 53, wherein E is 




10 

wherein R 25 , R 26 and R 27 are as defined in claim 1. 

55. A compound according to claim 53 or 54, wherein R 25 , R 26 and R 27 independently are se- 
lected from hydrogen, halogen, C^-alkyl, C^-alkoxy, C^-cycloalkyl, C^-cycloalkenyl, -CF 3 , 

1 5 -OCF 3 or -NR 42 R 43 , wherein R 42 and R 43 are as defined in claim 1 . 

56. A compound according to claim 55, wherein E is 



R 25 




20 

wherein R 25 is -OCF 3 , -CF 3t CWalkyl such as terf-butyl, piperidyl, C^-cycloalkyl such as 
cyclohexyl or C^-cycloalkenyl such as cyclohexenyl. 
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57. A compound according to claim 46, wherein E is 




5 58. A compound according to claim 57, wherein E is 




59. A compound according to claim 1 of the general formula (h): 

10 




wherein V, A, R 46 , R 47 , R 1 ,E,X and D are as defined in claim 1 or in any one of the preced- 
ing claims. 

15 
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60. A compound according to claim 1 of the general formula (l 2 ): 




d 2 ) 



5 wherein V, A, R 46 , R 47 , R 1 , E, X and D are as defined in claim 1 or in any one of the preced- 
ing claims. 

61. A compound according to claim 1 of the general formula (l 3 ): 




wherein V, A, R 46 , R 47 , R\ E, X and D are as defined in claim 1 or in any one of the preced- 
ing claims. 



15 62. A compound according to claim 1 of the general formula (l 4 ): 
O 




wherein V is -C(0)OR 2 , -C(0)NR 2 R 3 or -C(0)NR 2 OR 3 , and R\ R 2 , R 3 , E, X and D are as de- 
20 fined in claim 1 or in any one of the preceding claims. 
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63. A compound according to claim 1 of the general formula (l 5 ): 




5 wherein R 46 , R 47 , R\ E, X and D are as defined in claim 1 or in any one of the preceding 
claims. 

64. A compound according to claim 1 of the general formula (l 6 ): 




wherein R 46 , R 47 , R 1 , E, X and D are as defined in claim 1 or in any one of the preceding 
claims. 

15 65. A compound according to claim 1 of the general formula (l 7 ): 




('7) 



wherein R 48 , R 47 , R 1 , E, X and D are as defined in claim 1 or in any one of the preceding 
20 claims. 
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66. A compound according to claim 1 of the general formula (l 8 ): 




da) 



5 wherein R 46 , R 47 , R\ E, X and D are as defined in claim 1 or in any one of the preceding 
claims. 

67. A compound according to claim 1 of the general formula (l 9 ): 



wherein R 46 , R 47 , R\ E, X and D are as defined in claim 1 or in any one of the preceding 
claims. 

15 68. A compound according to anyone of the claims 59 to 61 or 63 to 67, wherein R 46 and R 47 
are both hydrogen. 

69. A compound according to any one of the preceding claims, which has an IC 5 o value of no 
greater than 5 \iM as determined by the Glucagon Binding Assay (I), Glucagon Binding 

20 Assay (II) or Glucagon Binding Assay (III) disclosed herein. 

70. A compound according to claim 69 characterized by having a glucagon antagonistic ac- 
tivity as determined by the Glucagon Binding Assay (I), Glucagon Binding Assay (II) or Glu- 
cagon Binding Assay (III) disclosed herein corresponding to an IC50 value of less than 1 \iM, 

25 preferably of less than 500 nM and even more preferred of less than 100 nM. 



10 
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71. A compound according to any one of the preceding claims, which is an agent useful for 
the treatment and/or prevention of an indication selected from the group consisting of hyper- 
glycemia, IGT, Type 2 diabetes, Type 1 diabetes and obesity. 

5 72. A compound according, to any one of the claims 1 to 71 for use as a medicament. 

73. A pharmaceutical composition comprising, as an active ingredient, at least one com- 
pound according to any one of the claims 1 to 71 together with one or more pharmaceutical^ 
acceptable carriers or excipients. 

10 

74. A pharmaceutical composition according to claim 73 in unit dosage form, comprising from 
about 0.05 mg to about 1000 mg, preferably from about 0.1 mg to about 500 mg and espe- 
cially preferred from about 0.5 mg to about 200 mg of the compound according to any one of 
the claims 1 to 71 . 

15 

75. Use of a compound according to any one of the claims 1 to 71 for the preparation of a 
medicament for the treatment and/or prevention of disorders or diseases, wherein a gluca- 
gon antagonistic action is beneficial. 

20 76. Use of a compound according to any one of the claims 1 to 71 for the preparation of a 
medicament for the treatment and/or prevention of glucagon-mediated disorders and dis- 
eases. 

77. Use of a compound according to any one of the claims 1 to 71 for the manufacture of a 
25 medicament for the treatment and/or prevention of hyperglycemia. 

78. Use of a compound according to any one of the claims 1 to 71 for the manufacture of a 
medicament for lowering blood glucose in a mammal. 

30 79. Use of a compound according to any one of the claims 1 to 71 for the preparation of a 
medicament for the treatment and/or prevention of IGT. 

80. Use of a compound according to any one of the claims 1 to 71 for the preparation of a 
medicament for the treatment and/or prevention of Type 2 diabetes. 

35 
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81. Use according to claim 80 for the preparation of a medicament for the delaying or 
prevention of the progression from IGT to Type 2 diabetes. 

82. Use according to claim 80 for the preparation of a medicament for the delaying or 

5 prevention of the progression from non-insulin requiring Type 2 diabetes to insulin requiring 
Type 2 diabetes. 

83. Use of a compound according to any one of the claims 1 to 71 for the preparation of a 
medicament for the treatment and/or prevention of Type 1 diabetes. 

10 

84. Use according to any one of the claims 75 to 83 in a regimen which additionally com- 
prises treatment with another antidiabetic agent. 

85. Use of a compound according to any one of the claims 1 to 71 for the preparation of a 
1 5 medicament for the treatment and/or prevention of obesity. 

86. Use of a compound according to any one of the claims 1 to 71 for the preparation of a 
medicament for the treatment and/or prevention of obesity in a regimen which additionally 
comprises treatment with another antiobesity agent. 

20 

87. A method for the treatment and/or prevention of disorders or diseases mediated by a glu- 
cagon antagonistic action, the method comprising administering to a subject in need thereof 
an effective amount of a compound according to any one of the claims 1 to 71 or a pharma- 
ceutical composition according to claim 73 or 74. 

25 

88. The method according to claim 87, wherein the effective amount of the compound is in 
the range of from about 0.05 mg to about 2000 mg, preferably from about 0.1 mg to about 
1000 mg and especially preferred from about 0.5 mg to about 500 mg per day. 



30 
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